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“The Living Wage” 
HEN it refuses to base a wage award on the theory 
of “the living wage” and labels that doctrine 

“a bit of mellifluous phraseology” the Railroad Labor 
Board speaks for the general public. It is time for 
someone to voice the impatience that has been aroused 
by the mischievous agitation of this appealing but 
impractical theory. Every decent American will sym- 
pathize with every effort to raise the standard of living 
for common labor, but nothing of the sort ever can 
be accomplished through a disregard of industrial stabil- 
ity, upon which depends the prosperity of all—including 
common labor. Arbitrarily to fix wages on the basis of 
estimated needs without regard to available earnings 
and competitive conditions would simply invite indus- 
trial chaos with consequent disaster to us all. However 
worthy our aspirations may be, no social good ever can 
result from our running amuck in the economic 
community. 


William D. Uhler—Organizer 


N CREATING an organization excelled nowhere in 

America for state highway construction and main- 
tenance, Col. William D. Uhler, whose death is an- 
nounced in this issue, performed a task which ranks 
above his accomplishments in building great mileages 
of road—and he was equalled by few as a roadbuilder. 
Colonel Uhler conceived state road building and main- 
tenance to be a great business continuing from year to 
year and requiring an organization for its direction 
comparable in ability and permanence with the organi- 
zations directing a great railway system or a great 
business corporation. In building up such an organiza- 
tion for Pennsylvania he went further, perhaps, than 
any other state highway engineer. To it as a model 
came highway officials from all the nations and none 
went away without example and inspiration which he 
could in some respect put to work in bettering his own 
organization practice. 


Highway Contract Practices 


IGHWAY officials and contractors for road con- 

struction acting through their national associations 
have exhibited a disappointing inability to co-operate. 
Late in 1919 when the joint committee to consider 
contract practices was created by the Associated Gen- 
eral Contractors and the American Association of State 
Highway Officials every indication was had that the 
action had the warm approval of the membership bodies 
of both associations. There is no reason to believe that 
this sentiment has altered, yet for almost three years 
the committee has failed to function in any constructive 
manner. No reports, beyond a perfunctory statement 
once a year of “progress,” have been made. It seems 
high time to ask the reason for this failure. An answer 
is needed, particularly because rumors persist that in- 
tolerance within the committee is chiefly responsible. 
As the subjects for consideration have been formulated 






by contractors, as outlined in this issue, they are cer- 
tainly not impossible of discussion in good temper. The 
committee will have another opportunity previous to the 
convention of the American Association of State High- 
way Officials in December to arrive at conclusions which 
will serve at least as a basis for discussion. It will, in 
fact, be disappointing if there is not a much more 
definite accomplishment to be reported. 


Original Bridge Thought 


HAT new things can be found even in so settled a 

practice as bridge engineering is demonstrated by 
the Oregon City arch across the Willamette River. As 
an article in this journal some months ago showed, the 
main span of this bridge is unique—a half-through arch 
of box girder section heavily coated with gunite. In 
this issue Mr. McCullough, the engineer in charge of 
the bridge, describes the novel scheme of erection 
wherein the old towers of suspension bridge to be re- 
placed were used to carry the backstays for the canti- 
levered ribs of the arch and the old midspan roadway 
to support the crown sections of the new arch rib. It 
is not necessary to claim in either design or erection 
any epoch making advances to note that the care and 
study devoted both to the selection of type and the 
method of erection, with the novelty and utility of the 
final results, are testimony that bridge engineering need 
not be the cut and dried thing some of our British 
contemporaries fear it is becoming across the ocean. 


A Doubtful Experiment 


EFORE this reaches most of our readers the voters 

of the state of California will have decided whether 
they are to enter into the most stupendous adventure 
in state ownership ever attempted in this country. Of 
late the proposition that the state control the water 
power within its boundaries has been advanced in a 
number of different ways and in many parts of the 
country but beyond a supervision of franchises and 
rates the idea has never been legalized. The constitu- 
tional amendment now before the California voters, 
however, goes further than any proposal heretofore 
made; it is in effect the complete ownership by the 
state of all water rights and power and, by extension 
at least, the entering of the state into many cognate 
businesses, such as the designing and building of all 
sorts of power plants, the sale of light and power and 
even the production of the machinery and material 
necessary to all of this. Economic and political history 
is against the desirability of such a move. In our 
early days of railroading it was attempted in many of 
the states, with such conspicuous lack of success that 
in most of the states where it was tried constitutional 
provisions were made against the state using its credit 
for anything but strictly governmental purposes. The 
advocates of the amendment would probably admit that 
California cannot profitably go into the railroad busi- 


ness but they would claim that the time and conditions 
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make water power a different kind of business for 
which the state is eminently suited. The facts and the 
prospects seem against such a view but in California 
it may prevail. If it does the citizens there will have 
the rather doubtful pleasure of serving as the testing 
ground of the most advanced experiment in state so- 
cialism these states have yet tried. 


What of the New York Terminal Report? 


S JUNE, 1921, the National Association of Owners of 
Railroad Securities organized a Board of Economics 
and Engineering to investigate certain phases of the 
railroad situation. One of these had to do with the 
subject of joint terminals, and for immediate study 
the board selected New York and Chicago. In March 
of this year the association published the board’s report 
on the Chicago problem together with its plan for unified 
control and operation of the terminals in that city. 
This report and plan were abstracted in Engineering 
News-Record of July 13. The board completed its work 
several months ago, but the association has not vet 
made public its findings with respect to the New York 
terminals. Although this investigation has been the 
enterprise of a private association, its subject is of 
great public interest, and we hope that the association 
will follow the same course with the New York report 
that it did with the one having to do with Chicago. 
The five engineers of whom the board was composed are 
eminently qualified to shed light on this complex sub- 
ject, which means so much to the population and the 
industries, not only of New York, but also of those 
communities which depend upon it as their port of 
entry. The controversy that has raged concerning it 
has been materially complicated by local political con- 
siderations and it would be well worth while to have 
before us a technical and economic study conducted by 
competent engineers under the auspices of an organiza- 
tion with no political axes to grind. 


How High Is a Dam? 
AINGLORIOUSNESS should not be charged 


against engineers, contractors, or owners who claim 
to have built or to own the highest dam, the tallest 
building, the largest elevated water tank or the biggest 
hydro-electric plant ever erected. The most that can be 
asked of such persons is that they make reasonably sure 
of their superlatives by a survey of possible rivals, with 
particular regard to exact basis of comparison. Con- 
fining the further discussion to dams, in view of Ed- 
ward Wegmann’s letter on another page on the highest 
dam in the world, it is pertinent to ask, “how high is 
a dam?” 

Dimensions, capacities, weights, and the like may be 
compared in a variety of ways, depending upon the 
nature and object of the comparisons—whether a mere 
matter of bigness; or of difficulty in construction; or 
of the fundamental basis of structural design; or of 
function—to name only four bases of comparison. 

Bigness has the broadest popular appeal and is per- 
haps oftenest used by engineers and certainly by con- 
tractors. Dam heights may very properly be compared 
from the lowest depths to which any part of the exca- 
vation and subsequent structure penetrates to the great- 
est height to which any part of the dam extends, 
provided the limitations are made clear. If one wishes 
to restrict at all, parapets may, as such more clearly 
extraneous objects ag flagpoles must, be excluded; but 
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why should not the 3-ft. parapet of the Arrowrock ds 
with its length of 1,100 ft., be included in the ove) 
height of that towering structure, thus making it 35} 
ft. from the lowest point in the foundation to its high: 
masonry work? 

Difficulty of Construction legitimately calls for ove; 
all heights, both for the reason just indicated and be 
cause the deeper and the higher a dam goes the greate 
the difficulty and the unit cost. This is true even thoug! 
in each mere volumes may be rapidly diminished. If j: 
be argued that a mere pocket, perhaps only a few squar. 
yards or feet in area, may add materially to the heigh: 
of dam but be of little real consequence in materiai 
labor, difficulty or cost, it may be answered that in som: 
cases the contrary is true, but that no limiting line ca: 
be drawn and that all true comparison is lost if deep 
penetration is added to the total height in some cases 
and omitted in others. 

Fundamental Basis of Design is vitally affected by 
not only the overall heights of dams, but also by other 
factors well known to the dam engineer. These call for 
several different standards of height comparison, some 
of which involve the height of the dam in its relation 
to elements of possible destruction, as crushing weights 
on the one hand and on the other weight as a resistance 
to overturning or sliding, and depth of the water behind 
the dam in terms of pressure tending to cause sliding, 
overturning, vertical rupture or lifting. Although water 
depths and pressures are not strictly different ways of 
expressing dam heights yet some of these possible bases 
of comparing heights of the dam structure follow the 
need for considering water depths in dam design. The 
extent to which the various governing elements in de- 
sign vary with different materials of construction 
(masonry alone having been in mind thus far) and 
types of sections need only be mentioned here, except 
to note such special factors in the design of earth dams 
as the vertical distance between water surface and the 
intersection of the lower slope with the lowest point of 
the natural bed of the stream in relation to saturation 
effects. 

Functionally, dam heights are mainly concerned with 
the head they afford for water power since the volume 
of water stored depends also upon average depths and 
total flooded areas of reservoirs. It is common to re- 
port maximum water depth against the dam but as 
regards both power head and available storage the real 
factor is the distance from water surface to power pen- 
stock or water-supply conduit. 

Summing up, there are numerous perfectly legitimate 
bases for comparing heights of dams, according to the 
main object of the comparison. In some cases it may 
be desirable to use more than one basis. The most 
common and natural desire is to compare structurai 
bigness, or total height. For this purpose it is hard 
to answer the argument for using the distance between 
the extreme points of depth and of height, the latter 
perhaps more generally, but not of necessity always, 
stopping at the crest of the dam or at the crest of the 
wing wall in the case of overflow dams. The point 
always to be observed is that in any given set of com- 
parisons the same method should always be used and 
that basis should be clearly defined. 

So much for “How high is a dam?” As to which is 
the highest dam in the world, the question asked by 
Mr. Wegmann, if answered from the most common 
standard of bigness or gross height, is that the Arrow- 
rock Dam still overtops all others. 








November 2, 1922 


Three Score Years and Ten 


EVENTY years ago the fifth of November, twelve 

men met in the office of the Croton Aqueduct De- 
partment in New York City “for the purpose of making 
arrangements for the organization, in the city of New 
York, of a society of civil engineers and architects.” 
Alfred W. Craven, uncle of the present distinguished 
engineer of that name, presided. In that meeting was 
born the American Society of Civil Engineers, now the 
oldest American national engineering society and, except 
for the Boston Society of Civil Engineers, the oldest of 
all our engineering societies. So, on this anniversary, 
marking the scriptural allotment of life to the individual, 
it is appropriate that we pause long enough to look back 
over the road the society has traversed. 

In 1852 American engineering was young. Railroad 
practice was in its infancy, the structural engineer still 
looked to the forest for his materials, the sanitary en- 
gineer had scarce come into being, and the builder of 
water-works never had heard of principles and processes 
that today are commonplaces to the engineering under- 
graduate. In its technical aspect, our profession was 
restricted in scope and of meager substance. But in 
their conception of the professional spirit and in their 
understanding as to the needs of the infant profession, 
the twelve founders were splendidly endowed. With 
sure discernment of what is fundamental and enduring, 
they announced the first purpose of the new society to 
be “the professional improvement of its members.” 
Then followed “the encouragement of social intercourse 
among men of practical science, the advancement of en- 
gineering in its several branches, and of architecture, 
and the establishment of a central point of reference 
and union for its members.” Today, after the lapse 
of a lifetime, the constitution of the society still sets 
forth its objects in language almost identical with that 
of the founders. 

In its pursuit of these ends the American Society of 
Civil Engineers became the major influence making for 
the unity and the advancement of American civil en- 
gineering and for the development of a professional 
consciousness in its practitioners. 

It has contributed to the advancement of engineering 
science by providing a forum in which have been dis- 
cussed the problems that have confronted the civil 
engineers of America during seventy years. Its special 
committees have reported to the profession on technical 
questions of far-reaching importance. It has forwarded 
engineering research and has contributed to the estab- 
lishment of engineering standards. It has stimulated 
technical discussion by providing medals and prizes_to 
encourage participation by all who might contribute 
helpfully, and it has honored appropriately those who 
have attained eminence in the profession. Its papers 
and Transactions comprise a technical treasury of un- 
paralleled worth, valued wherever English-speaking en- 
gineers may be found. They are a veritable chronicle 
of the golden age of engineering. 

The society has established and maintained the “cen- 
tral point of reference and union” that for seventy years 
has been a professional home for its members, however 
far afield they may have been scattered by the exigencies 
of their calling. For thirty-six years it occupied its own 
house, and since 1917 it has been part proprietor of the 
Engineering Societies Building, the engineering capitol 
of the nation. Of its library, containing in 1916 more 
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than 89,000 documents, 67,000 were not duplicated in 
the collections of the other Founder Societies and were 
incorporated in the joint library of the United Engineer- 
ing Society. Today, in co-operation with other national 
engineering associations, the society contributes toward 
the maintenance of a “central point of reference and 
union,” for the profession in all of its branches. 

It has “encouraged intercourse among men of prac 
tical science,” not in America alone, but throughout the 
world. It has taken an active part in three internationa! 
engineering congresses that have been held in the 
United States, and in addition to these, has held four 
of its conventions outside our national boundaries; two 
in Canada, one in England, and one in Mexico. 

Of recent years the society has directed increasing 
attention to the encouragement of intercourse between 
its members dispersed throughout the country and be- 
tween those members and the society headquarters, It 
has inaugurated the holding of general technical meet- 
ings at various points and has encouraged and fostered 
the development of local sections. While all that might 
be done to help the local sections has not yet been 
achieved, the deficiency has been chargeable to inadequate 
resources rather than to any lack of sympathy with 
their needs. Even in the beginning, the founders un- 
derstood how necessary it always would be to keep alive 
in each member, the conviction that the society is his 
society, and thereby to avert the blight of sectionalism 
with its complementary fear of over centralization. The 
local sections have been evolved to meet this need, and 
until their success has been assured the society con- 
tinues to count their welfare as among its chief con- 
cerns. 

But foremost among the services the American So- 
ciety of Civil Engineers has rendered to the profession 
is the “professional improvement of its members,” for 
therein lies the distinctive characteristic of a profes- 
sion. Ambition for self-improvement is the mark of 
the professional spirit; and this applies with equal force 
to the manual craftsman and to the intellectual worker. 
High or low, wherever we may find him, the man of 
professional instincts is building something of himself 
into his work out of sheer love for it and because of an 
instinctive urge to be of service to his fellows. In 
maintaining high standards of membership and in up- 
holding faithfully these professional ideals, the society 
has rendered its greatest service, not only to the pro- 
fession but also to the community of which it is a part. 
For the community has learned that the name and the 
influence of the American Society of Civil Engineers 
never is found in support of any project not in keeping 
with those ends. 





Such is the record of three score years and ten. 
And Engineering News-Record offers to the American 
Society of Civil Engineers its warmest congratulations 
on the fullness of its years, the excellence of its crafts- 
manship and the worth of its ideals. But most of all, 
we congratulate it on the opportunity that lies before 
it to serve the profession with equal fidelity in the 
solution of the problems that now beset it. May those 
who guide its destinies for the next seventy years be 
endowed with a measure of the same vision and the 
same wisdom, and above all be governed by the same 
high purposes as were those responsible for its present 
estate. 
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Old Suspension Bridge Used in Erecting New Arch 


Main 350-ft. Ribs of New Highway Bridge at Oregon City, Ore., Swung Into Place by Means of Cabjec 


Bridge Engineer, Oregon State 


N THE erection of the 350-ft. steel arch bridge across 
the Willamette River at Oregon City, Ore., several 
different schemes for placing the large arch ribs were 
studied and the one selected seems to be unique in 
bridge erection, namely utilizing the old suspension 
bridge at the site to carry the sections of the ribs until 
the arch was closed. The adopted method and the alter- 
nate schemes are the subject of this article, together 
with some notes on the foundations. 

The Oregon City bridge, as described in Engineering 
Vews-Record, June 8, 1922, p. 942, has as a main span a 


Rib sections are held in place by stays from towers of old 
suspension bridge being replaced Old footway used fer 


steel arch 360 ft. between pier centers and 350 ft. be- 
tween skewbacks, with a 5 per cent grade roadway half- 
way up the arch so that it is suspended at the center and 
supported by posts at the ends of the arch. The ribs are 
22 ft. center to center and are each of box-girder sec- 
tion, which at the springing line is filled with concrete 
and which is covered with concrete applied by cement 
gun. Erected as a three-hinged arch, the hinges are 
replaced after erection by through splices. 

The main channel of the Willamette River at the site 
of this crossing is nearly 100 ft. deep which fact pre- 
cluded the consideration of false work in the channel, 
thus rendering it necessary to adopt some other method 
of erection. The several different schemes considered in 
this connection are shown in one of the drawings and 
may be described as follows: 

Alternate Mefthods—Scheme A—Falsework on float- 
ing barges and a battery of hydraulic jacks for elevation 


of Bridge Being Replaced—Other Erection Methods Studied 


By C. B. MCCULLOUGH 





GENERAL VIEW OF OREGON CITY 





Highway Dept., Salem, Ore. 


adjustment. Since a program of this kind could only 
employed during the summer season (owing to 
severity of fall flood water conditions), this schem: 
could not fit in with the program of operations demanc: 
by the time limit on the job. This scheme was nev: 
seriously considered by any of the contractors biddin, 
upon the work. 

Scheme B—This schedule contemplated the erectio: 
of section 1 of the rib, the construction of the abutment 
or piers and the subsequent erection of sections 2, 3, 4 
and 5 from a derrick placed on top of the piers. Th 











ARCH UNDER ERECTION 


temporary construction crossing. The main channel of the 
Willamette River at the site of this crossing is 100 ft. deep. 








floor stringers in this case were to be employed as a 
temporary anchorage and the balance of the work (sec- 
tions 6, 7, 8 and 9) placed with the derrick moved out to 
the end of the temporary cantilever. 

Schemes C and D—Both of these schedules contem- 
plated the erection of one-half of the arch rib in one 
operation. Scheme C contemplated first the placing of 
the lower section (section 1), next the erection of the 
piers and a timber erection tower surmounting the same. 
One-half of the balance of each rib was to be riveted up 
next and floated to the site in “position No. 1,” raised 
hy jacks to “position No. 2” and connected at the lower 
erection pins. Each rib was then to be raised to a 
position sufficiently above the true position to allow the 
other half span to clear when raised; and subsequently. 
the two sections were to be lowered simultaneously and 


pinned at the center. Scheme D was somewhat similar 


except for the fact that lifting was to be done from a 
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ertical tower on a large barge at the center, thus dis- 
ensing with a shore line for lifting. In this scheme, 
he entire half span including lateral bracing was to be 

fted at one operation. 

Method Adopted—uUtilizing the cables of the old sus- 
ension span. The erection schedules described herein- 
ibove were worked out in the office of the State High- 
vay Department, and submitted to the erectors upon 
request before bids were taken. The successful bidder, 
however, proposed a fifth scheme which was finally 
approved and adopted for the work. This erection 
schedule was worked out by the firm of Gerrick and 
Gerrick, of Seattle, Wash., who were sub-contractors 
for the erection and is largely the work of A. Miinster, 
of Seattle, who was retained by the above firm as con- 
sulting engineer. This scheme utilized the main cables 


and towers of the old suspension span (which was to be 
replaced by the present structure) for the support of 


rib sections. 

Rib sections No. 1 at either end were first placed on 
the skewback support by means of a barge derrick. 
These sections were rested on a temporary erection 
hinge and held to position by means of a radial cable 
passing upward over the old suspension bridge towers 
and back to an anchorage on the approach. Sections 
2, 3, 4, 5 and 6 were successively placed, each rib sec- 
tion being held by radial cables passing over the towers 
and down to the anchorage. One of the photographs 
shows six rib sections on the left held in this manner 
and the fifth section on the right being lifted from the 
scow for placement. 


PUTTING CROWN SECTIONS OF RIB 


old cables being used to carry rib sections prior to swing- 
ing in place. Haunch sections stayed hack to suspension 
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OREGON CITY ARCH RIN SWUNG INTO PLACE 

There is also shown herewith a graphic analysis of 
cable stresses which is self-explanatory. Although each 
radial cable was amply capable of sustaining the maxi- 
mum stress induced therein by virtue of the rib loads, it 
was considered the part of prudence to require the use of 
auxiliary stay cables to insure against overstress in any 
one of the radial cables due to a breakage or any undue 
deflection in .any of the others. The graphic analysis 
indicates the scheme first outlined and contemplates the 
use of two stay cables for each cantilever; one at the 


IN PLACE ON OREGON CITY ARCH 
bridge tower Crown sections built 
cables. 


up on falsework on 
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GRAPHIC REPRESENTATION OF THE CABLE STRESSES INERECTING THE ARCH 


extreme end of section 3 and one at the extreme end of 
section 6. These stay cables were designed to carry the 
entire six rib sections independently of cables, S1 to 
S6 inclusive. The two stays shown were afterwards 
discarded in favor of one heavy stay cable at the end 
of section 4. 

The central portions of the rib span (sections 7, 8 and 
9) were placed on timber bents carried directly on the 
main cables of the old suspension span. One of the 
views shows the construction of these bents, the last 
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ERECTION SCHEME C 


section being placed at the time of the taking of this 
photograph. There is also a view of the completely 
swung rib with the central falsework removed from the 
main cable and a portion of the column and floor steel 
in place. 

Tests of material cut from the main cable made in 
the laboratory at the time of erection disclosed an ulti- 
mate strength of 157,000 lb. per square inch. This, 
with an area of 13.85 sq.in., gave a breaking load of 
2,174,450 lb.; while the maximum erection load under 
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he worst condition amounted to 351,000 Ib., thus giving 
n ample factor of safety. The radial cables were 1-in. 
niow steel having a breaking load of 38 tons. The 
tay cables were of 2-in. plow steel having a breaking 
trength of 140 tons. 

In order to eliminate the difficulty of blocking the 
enter sections to correct elevation, which would be 
caused by the varying deflection in the main cable, the 
six center sections were first loaded onto a platform 
between the bents and supported by the main cables 
causing the cable to take its final (or nearly final) posi- 
tion before the bent blocking was placed. 

After the rib was swung, a portion of the remaining 


dead-load was added to the structure acting as a three- 
hinged arch. Subsequently, the ribs were fixed at 
crown and at skewback thereafter acting under live- 
load and the balance of the dead-load as fixed arch ribs. 


Foundation Work—Some of the details of the con- 
struction of the main piers are worth describing. These 
foundations were on solid basaltic rock, one abutment 
being entirely in the dry and the other in about 8 ft. 
of comparatively still water. No problem out of the 
ordinary was presented by either foundation, the wet 
abutment being concreted in the dry through the un- 
watering of a double wall puddle cofferdam of ordinary 
type. Core drillings were taken for a distance of from 
25 to 35 ft. below the surface to disclose the presence 
of any seams or pockets in the foundation material. 
The drillings, however, indicated nothing of this kind, 
yielding a very uniform and continuous core. Tested 
in the laboratory, these core specimens gave the follow- 
ing results :— 


Maximum compressive strength — 
2 15,300 Ib. per sq.in. = 1,101.6 tons per sq.ft. 
Minimum compressive strength — 
11,050 Ib. per sq.in. = 795.6 tons per sq.ft. 
Average of maximum and minimum strength — 
13,175 lb. per sq.in. = 948.6 tons per sq.ft. 
In view of the fact that the resultant base pressure 
on the abutment, even under the worst possible live- 
load condition, falls within the middle third of the base 
and that the maximum extreme toe pressure amounts to 
but 4.9 tons per square foot, this type of foundation 
leaves little to be desired. The base rock was lightly 


shot and about 2 ft. of material removed in order to 
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roughen the surface and remove any shattered o) 
slightly seamed surface material and concrete placed 
thereon in the dry. 

Personnel—Contract for this structure was awarded 
in June, 1921, to A. Guthrie & Co., Inc., of St. Paul 
and Portland, and construction work begun during the 
following July. The schedule of erection herein out- 
lined operated with the utmost satisfaction to all par- 
ties concerned and from start to finish the program was 
carried through without a hitch. Credit for the ad- 
mirable solution of the many erection problems encoun- 
tered is due to the excellent engineering staff maintained 
by the contractors’ and sub-contractors’ organizations, 


to A. Miinster, their consulting engineer, and to R. A. 
Furrow and C. P. Richards, who were in charge of the 
construction work for the Oregon State Highway De- 
partment, by whom the bridge is being built. 


Canadian Canal Traffic Shows Increasing Tonnage 


The July summary of Canadian canal statistics issued 
by the Dominion Bureau of Statistics, shows increased 
traffic in nearly every case. Total traffic through the 
Canadian and American locks at Sault Ste. Marie in- 
creased more than 26 per cent, over July, 1921, and also 
over June, 1922. The large increases were in wheat 
and iron ore; the latter totalling 8,942,659 tons, com- 
pared with 4,356,760 tons in July, 1921; 9,235,086 tons 
in July, 1920, and 8,912,609 tons in July, 1919. Wheat 
shipments for the month were 17,777,377 bushels as 
against 7,838,878 in July, 1921; 7,838,470 in July, 1920, 
and 7,100,008 in July, 1919. Coal shipments continued 
light. 

Welland canal traffic showed a slight decrease from 
July, 1921, mainly in soft coal shipments and in Amer- 
ican corn. Wheat shipments increased 191,291 tons 
or 6,376,000 bushels, while barley, iron and steel and 
pulpwood also showed increases. 

On the St. Lawrence canal passenger traffic increased 
more than 44 per cent over that of July, 1921. Freight 
traffic also increase 23,256 tons or 4 per cent despite 
large decreases in coal and in corn and oats. Wheat, 
iron and steel, pulpwood, lumber and timber all showed 
substantial increases. 
























The Argonaut Mine Disaster 


A Review of the Conditions and Events that Led to 
the Death of Forty-seven Men, Trapped 
by Fire in Main Shaft 


S° WIDESPREAD an interest was aroused by the 
three weeks’ struggle to reach the forty-seven miners 
imprisoned in the Argonaut mine in California and so 
fragmentary have been the accounts available in the lay 
press that Engineering News-Record has prepared the 
following brief story of the accident, drawing freely 
upon the more detailed accounts published in Engineer- 
ing & Mining Journal-Press of Sept. 23, Sept. 30, Oct. 7, 
and Oct. 14. 

The Argonaut mine is situated a mile north of Jack- 
son in Amador County, Calif., about ninety miles north- 
east of San Francisco, and taps the Mother Lode, a 
gold-bearing formation that runs along the western slope 
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SECTION OF ARGONAUT AND KENNEDY MINES 


These are the principal workings only. projected on a ver- 
tical plane. The fire started at point F. The arrows indi- 
eate the ventilation and the small circles at the intersec- 
tions of main shaft and levels indicate doors to stop draft. 
A-A and B-B indicate the lines of approach for the rescue 


parties from the Kennedy mine. 


of the foothills of the Sierra Nevada. Its workings extend 
to a depth of 4,275 ft., while those of the Kennedy mine, 
which adjoins it, are carried to a depth of 4,150 ft., 
part of this difference being due to the fact that the rim 
of the Argonaut shaft is 112 ft. higher than that of 
the Kennedy owing to the contour of the ground. The 
main shafts of the two mines are 1,100 ft. apart. 

The accompanying diagram, which shows the work- 
ings of the two mines projected on a vertical plane, will 
make clear the lay of the land. The main shaft of the 
Argonaut mine is sunk on an angle, which makes it 
about 4,885 ft. long. The Kennedy shaft is vertical. 
Each mine has a secondary shaft, that of the Argonaut 
being designated the Muldoon shaft. This is 450 ft. 
south of the main shaft and has a hoist that can be 
operated to a depth of 800 ft. only. Below that, the 
shaft as far as the 3,900 ft. level is but a system of 
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linked raises equipped with ladders. The bottom |.y.), 
900 ft. deeper, is similarly reached by means of the r\jsex 
that connect the successive levels on the south sid: o: 
the main shaft. The main shaft is used for hoisting 
pumping and by means of it the miners go to ¢ 
return from their work. 

Ventilation of the mine is effected by a fan at the 
Muldoon shaft, which draws the air down through the 
main shaft, through the workings and out through the 
Muldoon shaft. This matter of ventilation should jx 
noted carefully as it had a considerable bearing on the 
accident and has given rise to controversy over the 
responsibility for the fatalities. 

In order further to direct the fresh air into the 
bottom workings, the upper levels, where they connect 
with the shaft, are closed by doors. The location of 
these doors is shown by the small open circles at the 
junctions of shaft and levels. The ventilating system 
of the Kennedy mine forms a separate unit, as the 
workings of the two mines do not connect, although 
some leakage of air from the Kennedy is said to exist 
at the 4,200-ft. level of the Argonaut. 

To understand more fully the conditions surrounding 
the accident, it is necessary to know that the manage- 
ments of the Argonaut and Kennedy properties have 
not been good neighbors. If they had been on friendly 
terms it is probable that communication between the 
workings of the two mines would have been maintained 
with a joint system of ventilation that might have gone 
far toward averting the serious consequences of the 
disaster. The latest controversy between them grew 
out of a fire in the Argonaut workings in March, 1919, 
which spread into the Kennedy mine through ventilation 
connections existing at that time. After it had made 
considerable headway northward into the Kennedy 
workings it was decided to stop pumping and to allow 
both mines to drown. That was in March, 1920, since 
which time they remained under water until April, 1921, 
when they were unwatered and reopened. Some of the 
upper workings of the two mines connect or used to do 
so, but the deep levels do not. 

So much for the setting. Shortly before midnight 
of Sunday, Aug. 27, the timbering of the main shaft of 
the Argonaut was found to be afire near the point 
marked F on the diagram. Communication with those 
below by means of telephone and electric-bell line is sup- 
posed to have been broken by the fire soon after it 
started, so no signal was given to the miners working at 
the bottom, chiefly between the 4,800-ft. and the 4,650- 
ft. level. At first it was thought that the fire could be 
extinguished before the men would be in serious peril. 
and by the time their plight was appreciated it was too 
late. But this was not known until the end. 

On Monday and Tuesday efforts were made to ex- 
tinguish the fire by the use of water from above, but 
this proved futile. On Thursday it was decided to pre- 
vent it from spreading upward by building a bulkhead 
across the shaft at the 2,400-ft. level, for by that time 
it had reached nearly to the 2,500-ft. level. Owing to 
the fact that the Muldoon shaft was charged with smoke 
and fumes carried from the fire down the main shaft 
and thence through the mine, none of the imprisoned 
men were able to escape by that route, and nothing was 
known concerning their fate. 

Controversy has arisen as to whether the ventilating 
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fan should not have been stopped at once, thereby per- 
mitting the heated air rising in the main shaft to 
reverse the direction of the ventilation. This would 
have drawn fresh air through the Muldoon shaft which 
would have remained fresh while it circulated through 
the workings and up to the level of the fire in the main 
shaft. It is contended that any opposing momentum 
left from the artificial ventilation after the fan had been 
stopped could have been checked promptly by closing 
temporarily the top of the Muldoon shaft. It would not 
have been necessary to reverse the fan. It is said that 
if this had been done the men might have climbed out 
of the mine through the raises and the Muldoon shaft, 
even though this involved a climb from the 4,800-ft. 
level and could probably have been acomplished by an 
athletic man in not less than five hours. At least, it is 
said, they could have reached the bottom of the Muldoon 
at the 3,900-ft. level and there awaited help. 

As against this, however, some experts contend that 
it was right not to stop the fan. They insist that it is a 
first principle at the time of such a disaster not to 
reverse the ventilation, because any such change is con- 
fusing to the imprisoned men, who plan for safety on 
the assurance that the ventilation will remain as they 
know it. Others argue that the ventilating doors on 
the upper levels were not entirely effective, that some 
leaked or were open, and that therefore there was a 
short-circuiting of the air current so that the smoke and 
gas were not led immediately to the bottom workings, 
even with the fan in operation. This, however, is 
denied; and the argument is offered that even if it 
were true, the effect would be simply to deaden the air 
of the lower workings and to send the smoke from the 
main shaft into the Muldoon connections above the 
3,900-ft. level, thereby again preventing escape through 
the Muldoon shaft. 

On the night of Monday, Aug. 28, it was decided to 
attempt a rescue by establishing communication through 
the Kennedy mine. Early Tuesday morning the work 
was started. The fire of 1919 had burned the timbers in 
those workings nearest to the Argonaut and the admis- 
sion of water in 1920 caused the ground to cave, filling 
the levels with mud and broken rock. An effort was 
made to reach the imprisoned men along two lines of 
approach; one on the 3,600-ft. level and the other on 
the 3,900-ft. level of the Kennedy. The lower of these 
was clear for the greater distance, but to connect it with 
the Argonaut workings required its being advanced 140 
ft. through virgin rock. Altogether 475 ft. of rock and 
waste would have to be penetrated. By the 3,600-ft. 
level the total distance would be 530 ft. but the condi- 
tions appeared to be more favorable than on the 3,900. 
The 3,600-ft. drift would have to be extended in two 
places through virgin ground for a total distance of 130 
ft. and would enter the Argonaut at a point 60 ft. below 
the 4,200-ft. level of that mine. Thus the task consisted 
partly of digging new drifts through debris and partly 
of blasting a way through rock. 

It was thought that some of the men would have 
taken refuge at the north end of the 4,200-ft. level, 
because that drift is behind the shaft and nearest to 
the Kennedy workings, from which it was believed there 
was a leakage of air. The place would, therefore, be 
outside the line of the draft that was carrying the 
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smoke and gases from the shaft into the workings below 
and to the southward. Others thought that the men 
would have made an attempt to escape through the 
Muldoon shaft and that they would be at the south end 
of the mine. In order to hasten the rescue it was 
arranged to work in 6-hr. shifts with gangs of 20 men 
at each heading, two men working at the face for 20 
min. before being relieved by another pair. With good 
luck, an advance of 40 ft. could be made along a choked 
drift, and 16 ft. could be driven ip live rock in 24 hr. 
Despite the litigation between the two companies their 
staffs co-operated loyally. 

Connection was eventually made at 4:55 a.m., Sept. 
18, between the 3,600-ft. level of the Kennedy mine and 
the 4,200-ft. level of the Argonaut, after slightly more 
than 21 days of work. On the 3,900-ft. level, 86 ft. of 
rock remained to be penetrated. When the men were 
reached it was found that they had taken refuge in a 
drift on the 4,350-ft. level, where they had made a vain 
stand against the fumes. A note, burned by acetylene 
flame on the mine timbers, indicated that they had 
perished within four or five hours after midnight on 
Aug. 27, after having built two bulkheads, using their 
clothes to make them tight. They had started a third 
when the gas evidently overcame them. 

The coroner’s jury has advised that “more precautions 
be taken to prevent fires” and that the two mines “be 
compelled to keep and maintain an opening with proper 
doors at one of the lower levels.” The governor of 
California has appointed an investigating committee 
consisting of A. B. C. Dohrmann, president of the State 
Industrial Welfare Commission, William J. Loring, 
mining engineer and president of the American Mining 
Congress, and John C. Williams, miner and vice- 
president of the Grass Valley Miners Union. 


To Eliminate Grade Crossings Under 
Federal-Aid Road Act 


Washington Correspondence 


As a result of the grade-crossing provision of the 
Federal Highway Act a great increase in the number 
of grade-crossing eliminations will take place ‘from this 
time forward. In considering which crossings are to 
be improved, Thomas H. MacDonald, chief, U. S. Bureau 
of Roads, points out that consideration must be given 
to the following points: 

Character of railroad (main line or branch) ; number 
of tracks; number of trains per day; approximate speed 
of trains at crossing; sight distance from each direction 
of approach; angle of crossing; method of financing 
(is railroad compelled by law to pay a part of the cost 
of elimination?); physical conditions as they favor 
elimination of crossing by under-pass, over-pass or 
relocation. 

Intersections have been classified as follows: Class 1, 


_grade crossings possible to eliminate by relocation; 


Class 2, crossing of a primary highway and a trunk-line 
railroad having two or more main tracks; Class 3, 
grade crossings of a single track trunk-line railroad 
and a primary road, or of any trunk-line and a sec- 
ondary highway of the 7-per cent federal and road 
system; Class 4, grade crossing of spur and switch- 
lines, logging roads or branch lines on which train 
service is limited. 
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HE Missouri Public Service Commission, ever since 

it was established by statute in 1913, has been com- 
posed of four lawyers and one engineer. From April, 
1917, to October, 1921, I was a member of the com- 
mission. Being an engineer by education and experi- 
ence, with only a layman’s knowledge of the law, I 
approached the problems that came before the com- 
mission from a viewpoint somewhat different from 
that of the lawyer members. In reaching a decision 
upon any question at issue, a lawyer, when acting in a 
judicial position and unhampered by the interests of a 
client, by force of training, will be guided by precedent. 
He holds that when the court shall have spoken, the law 
must be considered enrolled. His first quest is to 
determine what the courts have held in other similar 
cases, and having interpreted the previous decisions 
of the courts, he follows his interpretation ruthlessly 
and decides the question at issue with but little regard 
to what might appear to him to be fair and reasonable 
or for the general public good, were he not bound by 
his interpretation of court decisions. On the other 
hand, not being versed in the law and being untram- 
meled by knowledge of court decisions, my first endeavor 
was to determine what appeared to be fair under all 
the evidence and circumstances in each case, with due 
regard for the golden rule and the general welfare of 
the community; and having reached a conclusion, my 
next problem was to find competent authority for an 
interpretation of court decisions, even if a trifle 
strained, that would permit of the desired solution. 
And I may state in passing that, as a general rule, it 
was possible to find good legal support for the inter- 
pretation required. 


Interpreting Law to Meet Modern Needs—The de- 
cisions of our courts bearing upon the right of the state 
to regulate and tax and even interfere with what we 
formerly conceived to be the inalienable rights of the 
individual, fully demonstrate that constitutional re- 
quirements, statutes and court decisions, may generally 
be interpreted to meet the changing and increasingly 
complex conditions and requirements of the community. 

I was the more encouraged in my plan of procedure 
as above outlined by the early discovery that the four 
lawyers of the commission frequently disagreed among 
themselves in the interpretation of court decisions, as 
applied to particular cases under consideration. In at 
least one important case, two of the lawyer members 
held that the commission had jurisdiction and the other 
two held to the contrary, each side ably supporting 
its views by reference to court decisions. As it de- 
volved upon me to cast the deciding vote, I felt at 
liberty to accept the interpretation that to me appeared 
best to protect the general public interest. The com- 
mission assumed jurisdiction by a vote of three to two 
and was upheld in that course by the Supreme Court 
of the State of Missouri. 

And thus T find justification for approaching the 
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question of rate base, or the value of a particular utilit 
for rate making purposes, by first endeavoring to de 
termine the solution that will best serve the ultimat: 
interest of the general public and then adopting sam 
if previous decisions of the courts can be construed t: 
so permit. 

Rate Regulation—The right to regulate utilities and 
fix the maximum rates is based upon the police power 
of the state, which may not be abridged, if it be not 
exercised in an arbitrary or oppressive manner. Under 
regulation, the state decides upon the nature of the serv- 
ice to be rendered, the net return that the owner mav 
properly be allowed on his investment, the amount of 
bonds and stocks that he may issue and the manner in 
which he shall keep his accounts. It is akin to condemn- 
ing the owner’s property for public use, except that 
under regulation, he must continue to operate, to furnish 
funds for extension and betterments and to assume 
numerous responsibilities and hazards of loss. 

The fifth and fourteenth amendments to the Consti- 
tution of the United States, sometimes referred to as 
the “just compensation” and “due process” amend- 
ments, will protect the owner against confiscation; but 
though the regulation fall short of confiscation, it may 
still be drastic enough to react against the general 
public good. 

In order to accomplish its purpose, which is to secure 
continued and adequate service at the lowest rate pos- 
sible, regulation must be such as will satisfy the 
average investor in public utility securities, for the 
relation between the investor and the public is a con- 
tinuing one; extensions and betterments must be pro- 
vided and new utilities established and unless the in- 
vestor is satisfied with the regulation provided by the 
state he will refuse to invest and the utilities will fail 
to function properly. 

The Investor’s Viewpoint—Before laying down a 
general policy for determining the rate base we may 
therefore properly ask, “What will the investor in util- 
ity securities demand?” He will demand that so long 
as the funds that he provides are used in the service 
of the public, they shall be accorded a return that ap- 
pears fair at the time he invests, with due regard to 
the risk involved. If it is generally understood that 
the regulatory body will normally protect the honest 
prudent investment, the investor will be satisfied. Under 
former competitive conditions, the investor assumed 
risks of loss even though the utility ‘displayed all 
reasonable care and prudence in the management of its 
affairs, and the assumption of these risks justified an 
expectancy of abnormal gains. Under proper regula- 
tion however, competition is eliminated except where 
gross negligence or imprudent acts justify its invoca- 
tion, and under normal conditions, the investment is 
protected. 

Some will argue that the courts have held that the 
“present fair value” is the proper value to assume for 
rate-making purposes, that the reproduction cost new 
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. of the date of inquiry, should be the controlling fac- 

y in determining present fair value and that “original 

st” is no measure of the “present fair value.” 

We may agree that “present fair value’ must be the 
ontrolling factor, and still differ as to the definition 
if “present fair value” or the manner in which it shall 
he determined. Value in exchange depends upon net 
earnings, which, in turn, depend upon the rates allowed: 
and the rates are to be determined by the value, and so 
we circle around, lost in a labyrinth of definitions and 
interpretations of court decisions. 


Valuation at Reproduction Cost—How would a valua- 
tion of the basis of reproduction cost as of the date 
of the investigation affect the security holder? Let 
us assume a utility organized with an investment of 
$100,000, sufficient to provide the plant and property, 
stores and supplies and working capital. One hundred 
thousand dollars is placed in the service of the public 
and the individuals furnishing the funds receive in 
lieu thereof, $50,000 in bonds, $30,000 in preferred 
and $20,000 in common stock. The rate of return for 
each class of securities must bear a proper relation to 
the risk involved. Five per cent for the bonds, 7 per 
cent for the preferred stock and 10 per cent for the 
common stock would probably be considered sufficient 
under normal conditions, such as existed prior to the 
recent world war. The total annual interest and divi- 
dend charges for our $100,000 corporation, would there- 
fore be $6,600 or 6.6 per cent on the investment. Dur- 
ing the recent period of inflation many of the utilities 
have demanded a valuation as of the date of the investi- 
gation. In a number of instances which came before 
the Missouri commission such a valuation, if granted, 
would have been double the actual investment. With 
our $100,000 utility as above assumed, if constructed 
before the war, the fixing of a rate base during recent 
peak prices would have resulted in a _ valution of 
$200,000. If a 7 per cent return were allowed, there 
would have been $14,000 per annum available for inter- 
est and dividend charges. The holders of the bonds and 
preferred stock would have continued to receive 5 per 
cent and 7 per cent respectively, receiving no direct 
benefit from the inflated valuation, but the holders of 
the common stock would have earned annually 47 per 
cent on their investment. 

The application of the same formula, during normal 
times, to a utility whose investment had been made 
during a period of inflation, would reduce the earnings 
below what would be necessary for proper functioning, 
and inevitably result either in receivership or cessation 
of service. 

Though each may appear fair in the light of all of 
the facts in that particular case, it seems entirely 
unnecessary and unreasonable to accept an interpreta- 
tion of court decisions that will lead to the adoption of 
a policy for valuation of our utilities calculated to give 
a temporary advantage to the holders of the equity, 
but manifestly unfair and entirely contrary to the 
ultimate interest of both the investor in utility securi- 
ties and the consuming public. 

Valuation on Investment Basis—By establishing a 
rate base on the investment theory the investor is 
reasonably sure of a return which, at the time he 
invests, seems fair to him, considering the risk involved, 
i.e, Whether he purchased bonds, preferred or common 
stock. Under such procedure it would be incumbent 
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upon the commission to take into account, in fixing 
the rate of return, either increases or decreases in 
prevailing interest rates at any time, in so far as they 
affected refunding propositions, or the sale of additional 
securities required to finance additions and betterments 

I maintain that the average investor in utility securi 
ties will be satisfied with a valuation on the basis of 
original investment, independent of accrued value due 
to inflation of the currency or growth of the community. 
provided he is insured, as far as may be, against loss 
due to a deflation of the currency or ruinous competi- 
tion and has reasonable assurance that his honest, pru 
dent investment will be protected. More than this is 
not necessary because it is not required by the pur- 
chasers of securities and would, therefore, place an 
unnecessary burden upon the consumer, and less than 
this will fail to secure the funds required for con- 
struction, additions and betterments. 

The majority of our present utilities were organized 
before the days of regulation. Our larger utilities rep- 
resent combinations of many smaller corporations and 
in most cases past accounting methods will not furnish 
correct information as to actual investment in the plant 
used and useful at the time of the investigation. Where 
the actual investment may not be ascertained, an esti- 
mate of the cost of construction, as of the date of 
construction is more illuminating, can be made with 
greater accuracy, and properly has more bearing upon 
the question.of “rate ease” than an estimate of the cost 
of construction as of the date of the investigation. 
It is, of course, conceded that all relevant evidence, such 
as the degree of prudence exercised in the investment, 
the depreciated condition of the plant, early losses, ex- 
cessive past earnings, cost of consolidation, extraor- 
dinary efficiency in operation or construction, ete., must 
be given proper consideration in a final determination 
of the rate base. 


Supporting Legal Authority—Having reached the 
conclusion that the rate base should represent the hon- 
est, prudent investment, with such qualifications as may 
be indicated by all relevant facts, because that policy 
will satisfy the average investor, encourage the invest- 
ment in utility securities, allow utilities to function 
properly, secure the lowest possible rates for service 
and do justice to both the utilities and the consuming 
public, I am pleased to note that competent legal author- 
ity can be found to construe the decisions of our courts 
so as to permit of its legal adoption. 

It would be pretentious for me, a layman in legal mat- 
ters, to construe the decisions of our courts. For the 
benefit of those who may desire to delve into individ- 
ual controversies, and generalize from the decisions 
reached, I submit herewith references to various cases 
which have been cited, some for and others against the 
adoption of the policy herein advocated. The oft-quoted 
case of Smythe vs. Ames (169 U. S., 466-1898) has been 
cited as justifying a valuation based upon “investment” 
as well as one based upon “reproduction cost new.” 

Other cases cited are as follows: For a value based 
on “Investment”; (1) Ames vs. Union Pacific Ry. Co., 
64 Fed. 165, decided Nov. 12, 1894, Justice Brewer; 
(2) Brymer vs. Butler Water Co., 179 Pa. 231, 36 Atl. 
249, decided Jan. 4, 1897; (3) Coal & Coke Ry. Co. vs. 
Conley, 67 W. Va. 129, 67 S.E. 613, decided March 8, 
1910, Supreme Court of Appeals of West Virginia; 
(4) City of Appleton vs. Appleton Water Co., 5 W. R. 
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C. R., 215, decided May 14, 1910, Wisconsin Railroad 
Commission; (5) Mahew vs. Kings County Light Co., 
2 P. S. C., lst D. N. Y., decided Oct. 20, 1911, New 
York Public Service Commission for First District: 
(6) Petition of Grafton County Electric Light and 
Power Co., 28 A. T. & T. Co. Com. L. 533, Feb. 3, 1914, 
New Hampshire Public Service Commission. 

For a value based on “Reproduction Cost as of the 
Date of Investigation”: (1) Case of St. Joseph Ry., 
Light, Heat & Power Co., Van Valkenburg, J., District 
Court of the U. S. (268 Feb. 278), decided Nov. 10, 
1920; (2) P. U. C. of Ill. ex rel City of Springfield vs. 
The Springfield Gas & Electric Co., (Docket No. 13,048 
Illinois Supreme Court); (3) San Diego Land & Town 
Co. vs. Jasper, (189 U. S., 439-1902); (4) Stanislaws 
vs. San Joaquin Co., (192 U. S., 201, 1904); (5) City 
of Knoxville vs. Knoxville Water Co., (219 U.S. 1-1909) ; 
(6) Wilcox vs. Consolidated Gas Co., (212 U. S. 
19-1909) ; (7) Louisville & Nashville R.R. Co. vs. Rail- 
road Commissioners, (196 Fed. p. 800); (8) Consoli- 
dated Gas Co. vs. Newton, U. S. Dist. Court, S. Dist. of 
N. Y., (267 Fed. 231-1920); (9) Denver vs. Denver 
Union Water Co., (1918 C. P. U. R. 640); (10) East 
Chicago vs. East Chicago and I. H. W. Co., Indiana 
Commission (P. U. R. 1920 p. 192); (11) San Diego 
Land & Town Co. vs. National City, 174 U.S. 739, 757. 





Effect of a Low Dam at Harrisburg 
on Flood Stages and Discharge 


By S. N. WHITMAN 


1¢ Gannett, Seelye & Fleming, Inc., Engineers, Harrisburg, Pa. 


ISCHARGE records, before and after construction, 

show that a 43-ft. dam across the Susquehanna 
“iver at Harrisburg, Pa., has no effect on the discharge 
ond corresponding gage height when the mean depth is 
300 per cent of the dam height. The Harrisburg studies 
were made by the writer in connection with a report 
which he prepared on a similar improvement at Elmira, 
N. Y., on the Chemung River. At Elmira, however, the 
total amount of slackwater required can only be pro- 
duced with a movable dam in order not to cause flood 
damage greater than that which would be experienced 
without the dam. 

The Susquehanna River at Harrisburg is almost 
three fourths of a mile wide and is confined between 
banks averaging 25 ft. in height above low water. The 
channel is crossed by several bridges and is dotted with 
islands forming an irregular chain in mid-stream. At 
low river stages large areas of the channel were ex- 
posed where stagnant water was formed which subse- 
quently became very foul smelling and bred many mos- 
quitoes. The currents were swift and the channel shal- 
low, making it almost impossible for canoeing or other 
recreations, 

James H. Fuertes, consulting engineer, New York City, 
designed a low tyne of reinforced-concrete dam approxi- 
mately 0.6 mile long and averaging 4} ft. in height. It 
does not extend quite to the river banks at full height, 
small openings being provided so that the minimum 
discharge will just flow over the entire crest. Con- 
struction began in 1913 and was practically completed 
in one year except that several small openings were not 
closed until 1916. The dam provides slackwater which 
is now very popular for recreation purposes. With the 
additional improvements made to the river front and 
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sewer system, the river front has been transfor 
into one of the most beautiful parts of the city. 

The data here used for comparative purposes w: . 
kindly furnished by the Pennsylvania Water Sup: 
Commission and the city engineer of Harrisburg, Ps 

The Weather Bureau gaging station records for t), 
Susquehanna River discharge at Harrisburg are ava 
able since January, 1891. The construction of the sa: 
tary dam was closely followed to note the backwat+) 
effects at the gage, which is located 4,200 ft. up strean 
These records are invaluable in the study of the o} 
struction effects of the dam. The rating curve use: 
until Dec. 31, 1913, was used for the pre-constructio; 
discharges and the one effective since Aug. 30, 1916, fo, 
the post-construction discharges. 

The accompanying diagram shows the mean deptn ::! 
the dam expressed in percentage of the dam height an: 
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MREFECT OF DAM ON PRE-CONSTRUCTION DISCHARGE 


the present discharge expressed as a percentage of the 
pre-construction discharge for the various Weather 
Bureau gage readings. 

This curve shows that for a gage height of 13 ft. 
the obstruction effects are negligible. The variation 
listed is within 3 per cent of the pre-construction dis- 
charge and can therefore be considered as within the 
normal discharge variation limits of the mean rating 
curve. 

The control at Harrisburg has not changed and when 
the flood stage has reached an elevation where all ob- 
struction effects are lost it is probably true that the 
present rating curve gives more nearly correct values 
for all the higher stage records and that a comparison 
beyond this height becomes a mere mathematical ex- 
pression. 

Very little information has been collected on the dis- 
charge of submerged weirs. The coefficients obtained to 
date are usually for discharges under exceedingly low 
heads and the velocities of approach and retreat have 
not been given due consideration. Each installation is 
affected by many local and construction conditions and 
the information here listed is valuable for comparative 
or checking purposes for improvements of a similar 
nature, 
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Gunite Applied to Fir Piles 
For Tacoma Pier 


No Cracks If Two Applications Used—Piles Vertical 
When Coated, Delivered by Raft—Coat- 
ing Costs $1.20 Per Foot 


N CONSTRUCTING a new pier for the Port of Ta- 

coma, creosoted wooden piles were satisfactory for 
fender lines and under the open portions of the struc- 
ture, but in order to avoid the probability of having to 
disturb the shed and goods stored therein, it was decided 
to use under the superstructure some form of support 
that would not require renewal in a few years. Accord- 
ingly decision was made to use fir piles coated with 
gunite. Adding the cost of treatment at $1.20 per linear 
foot to the original cost of the piles, the total cost was 
approximately twice as much as creosoted piles and about 
half the estimated cost of the ordinary reinforced- 
concrete piling. 

Foundations for that portion of the pier to be occu- 
pied by the superstructure called for 1,450 piles. The 
actual footage of piling to be gunited is 54,131 lin. ft. 
About 1,400 piles had been gunited by the tenth of 
September and about 800 had been jetted down in place, 


Hyctrautic fill 


~ wie 
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PIER ELEVATION SHOWING LOCATION 
OF GUNITED PILES 


apparently with complete success. In getting the piles 
down only the weight of the hammer is ordinarily used 
and heavy blows are never struck. 

The piles, stripped of all bark, arrive at the site in 
rafts from which they are lifted by a locomotive crane 
and delivered to the yard where the mesh reinforcing 
is attached. From this point a locomotive crane conveys 
them, one at a time, to the shooting rack, about 1,100 ft. 
long, erected along the edge of a fill near the new dock. 
This fill is retained by a bulkhead along the water’s 
edge consisting of two rows of piles and planking pro- 
jecting 10 to 12 ft. above low water level. The rack 
consists chiefly of a third row of piles, spaced about 
25 ft. apart fastened at the bottom to the piles that re- 
tain the fill and extending 40 to 50 ft. above the level of 
the fill. Stringers or tie-timbers run along the tops of 
the piles in the rack and serve as supports for the upper 
end of the piles to be coated. 

Another run of timbers at water level serves as a 
base or support on which the bottoms of the piles to be 
coated may rest. The rack thus provided will accom- 
modate 542 piles at a time and is divided into bays, 
18 to 28 ft. long, according to the distance between the 
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FASTENING MESH REINFORCING ON THE PILES 
supporting piles. Some of the bays have the stringer 
at the top higher than others, thus providing for 
various lengths of piles to be coated. The rack is 
paralleled for its full length by a track on which the 
locomotive crane operates. 

The reinforcing consists of electrically welded wire 
mesh, 2 in. square, made of No. 12 galvanized wire. This 
comes in 5-ft. widths and for each pile a length is cut 
from the roll equal to the 
length of that portion of the 
pile to be coated. Specifica- 
tions require the reinforcing 
to have a minimum lap of 4 
in. when fastened to the pile. 
Metal chairs, or spacers, are 
used to hold the mesh in place 
at the desired distance of | 
in. from the surface of tlie 
pile. The spacers are put on 
in rings 2 ft. apart, eight i» 
the ring, and fastened to th: 
pile with 16-penny wire nails. 

Before the mesh is put on, a saw cut 2 in. deep, is 
made entirely around the pile at the point where the 
lower end of the gunite is to terminate. The surface of 
the pile from a point 2 ft. above this cut is then cham- 
fered off so as to taper down to the bottom of the cut. 
This avoids a ridge where the gunite begins and also 
forms a constricted section protected by a shoulder in a 
way calculated to resist any tendency of the concrete 


PILES DELIVERED TO PLACE BY LOCOMOTIVE CRANE 
Each pile is held near the top by a single turn of rope. 
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APPLYING GUNITE TO SEVERAL PILES SIMULTANEOUSLY 


shell to slip up the pile as it is being jetted into place. 
In addition to the metal spacers, four to six wraps of 
'-in. wire are nailed on over the mesh in this tapered 
section to aid in holding it in place and making a firm 
bond between pile and gunite. While the pile is laid out 
horizontally a tapered iron tip is fastened to the lower 
end to aid in turning the pile while it is being coated in 
the rack. 

Instead of guniting the entire length of the piles and 
then driving them small end down as usual, gunite was 
omitted on the butt ends and the piles were driven butt 
down. By this plan the perimeter and bearing value of 
the portion below mud line was equal to that that would 
have been obtained with the gunited smaller ends and at 
the same time the cost of guniting the lower ends of the 
piles is saved. Because the lower ends are buried gunite 
there was unnecessary, in the opinion of those in charge, 
as a protection against borers. Thus the net result of 
driving the piles butt down was the saving of about 
25,000 lin. ft. of guniting. Penetration below the mud 
line averages about 25 ft. and hence the gunited portion 
of the pile extends about 10 ft. below mud line. The 
piles used vary from 46 to 68 
ft. in length. They range 
from 14 to 18 in. in diameter 
at the butt with a minimum 
of 10 in. at the top. 

In order to allow for cut- 
ting off and fitting the top of 
the pile under the cap, gunite 
is omitted for about 5 ft. at 
the upper end of the pile, 
although the mesh is fastened 
in place here the same as 
elsewhere. When the piles 
are in place with the caps 
properly set upon them, gun- 
ite is shot on to complete the 
coating around the upper end 
of the pile. 

As the piles are placed in 
the bays of the shooting rack 
they are secured at top and 
bottom by a rope,a single turn 
of which is thrown around 
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each pile to hold it to the horizontal timber. Each , 
crew consists of five men, two on the gun, one on 
nozzle and one at top and one at the bottom of the ba) 
which work is in progress. The man at the bottom tu; 
the piles with a peavy as the progress of the coating | 
guires, thus making it possible for the nozzle to be work 
from one side of the rack only. The man at the top : 
leases or tightens the rope and maintains a clearance |), 
tween the surfaces of adjacent piles. The ten to twe! 
piles in each bay are coated simultaneously, the nozz\: 

nan beginning at the top and working downward. Th: 
nozzle is operated from a scaffold slung from brackets «i 
the top of the rack and the scaffold is lowered as the wor) 
advances. Each of the two five-men crews can gunit 
about 300 lin.ft. of piling per eight-hour shift. 

Materials ready mixed for the gun, except for the 
addition of water, are delivered by the locomotive cran: 
in 1} cu.yd. boxes. These boxes are set on portable 
benches that hold three boxes each and have just the 
right height and deck inclination so that when a trap 
door in the lower end of the box is opened the material!s 
readily flow into the charging hopper of the guns. 
Guns, benches and boxes are moved along the rack from 
bay to bay by the locomotive crane, so the gunite de- 
livery hose does not exceed 80 ft. in length. Water and 
air pipes run along the rack for its entire length with 
taps at convenient intervals. The gun is operated with 
air pressure of about 50 lb. per sq.in., this serving for 
efficient delivery to a height of 60 ft. which is the 
maximum height of the nozzle above the gun level. 

At first the full gunite covering, 14 to 2 in. thick, was 
applied in one operation; this resulted in extensive 
hair cracking or checking of the gunite. Experiments 
with various means of preventing this were unavailing 
and the conclusion reached by those in charge was that 
jetting wet cement against the wood under pressure 
forced moisture into the wood fibre of the pile and 
caused swelling. The cracking was so extensive that in 
order to adequately protect them it was necessary to 
put on a tar coating over the gunite on all piles on 
which the full thickness had been put on in a single 
application. 

A means found to prevent almost entirely this check- 
ing was to put on the gunite in two applications. The 





RACKS SUPPORTING PILES IN PROCESS OF CURING 
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irst application is made to just cover the reinforcing 
and is allowed to stand for 48 hours. The second ap- 
plication then follows, increasing the thickness to 1} 
or2in. Only a very few widely scattered cracks appear 
in gunite applied in this way and this is in only a small 
percentage of the piles. From several tests made by 
breaking out the gunite after it had thoroughly set, 
it was found that where small hair cracks appeared in 
the second coat they extended through this coat only. 
Cracks which appeared in the first coat did not carry 
through the second coat, nor did cracks occur over or in 
line with one another. 

The gunite, when in place, is required by the specifica- 
tion to be a mixture of one part cement and two and 
one-half parts sand. Requirements for the sand are 
that not less than 50 per cent shall pass a No. 20 mesh 
screen and 100 per cent shall pass a No. 10 mesh 
screen. The thickness of the gunite is required to be 
not less than 13 in. and not more than 2 in. at any point. 

During the process of curing the gunite is kept wet 
by water from pipes run along the top of the scaffold 
and perforated so small streams play on the upper ends 
of the piles. Experiments showed that this could be 
applied without washing out the cement about four 
hours after the gunite had been shot. The same 
allowance for initial set before turning on the water is 
made for both first and second applications. The water 
pipes are in sections, one section for each bay served by 
a hose from the water main along the fill, thus 
sprinkling water in each bay can be controlled inde- 
pendently. The sprays run all day for ten days after 
shooting. Burlap in large sheets is hung on the sunny 
side of the piles during hot weather to aid in retaining 
the moisture sprinkled on at the top. 

The piles are allowed to stand in the rack twenty days 
and are then taken by the locomotive crane to a raft 
with which they are towed to the pier. The raft 
consists chiefly of a rack in which about 10 ft. of the 
upper end of the piles can be fastened, thus preventing 
them from bumping and scraping, as they are being 
towed. The water is deep where the piles are delivered 
to the raft and because of their buoyancy in water it is 
not believed that this method of handling causes much 
cross bending in the pile. 

The work is under the direction of G. W. Osgood, 
chief engineer, Port of Tacoma. 


American Type of Guyed Derrick in England 

High-building construction work in England has been 
done largely by the aid of stiff-leg derricks mounted 
on tall timber towers, which towers obstruct the work 


to some extent. The Jron and Coal Trades Review, 
London, illustrates a “revolution in derrick ¢rane de- 
sign” which is simply the introduction of the familiar 
American guyed derrick with steel box-lattice. mast 
and boom. This type of derrick raises itself from floor 
to floor by its own power as the work proceeds, thus 
dispensing with any falsework supports. The British 
“derrick crane” described’ has an 86-ft. mast and 80-ft. 
boom, with a hoisting capacity of 7-tons at 80 ft. radius. 
Seven }-in. cables or guys are attached toa spider on 
the head of the mast. This derrick was designed. and 
built by Caswell & Shearing, London, and is in use by 
John Mowlem & Co., contractors for the new Belgian 
Bank in London. 
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Combined Irrigation and Drainage 


| Plant in Louisiana 
One Oil-Engine Pump Delivers or Removes Water 
as Needed on Rice Plantation—Two Ditch 
Systems with Control Gates 


By ARTHUR M. SHAW 


Consulting Engineer, New Orleans, La, 


N THE economic development of the rice-growing 
industry in southwestern Louisiana it is necessary 
to provide for variation of crops and this involves 
both irrigation and drainage of the same tract of land. 
On the project described in this article a single pumping 
plant has been arranged to serve both these opposite 





~ Main drainage canal 


PUMPING 
PLANT 


4 Protection /levee- 
A EZ 

dy [a 
Gi Bottom pit and —- 
4 ara nal 
Rice. or general ainage cana 
crops Drainage strict --. 


outfall canal 


0’ 2000’ 4000’ 
Osea seeemrethis ereeseneneneseelisesnnensessednesssnsnsemd 

RIG. 1. PLANTATION WITH BOTH 
AND IRRIGATION 


DRAINAGE 


purposes, thus effecting material economy and efficiency 
in the supply and use of water and in crop production. 
Most of the irrigation water used in the rice growing 
sections of Louisiana is taken from small bayous, 
although-a considerable amount is taken directly from 
the Mississippi River and there is some pumping from 
shallow wells. Plants which pump from the bayous are 
owned sometimes by private interests and sometimes 
by canal companies which serve a number of plantations. 
The amount of water required will vary with the season 
and is affected materially by the character of soil and 
methods of application of the water. Under average 
conditions and with a compact or “tight” soil, it is con- 
sidered that a pumping capacity of 7 gal. per minute 
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per acre will suffice; 10 gal. would be the maximum 
capacity desired and 5 gal. the minimum safe limit. 

For the rehabilitation of the Live Oak plantation 
ywned by the Vermilion Farms Co., of Abbeville, La., 
che writer was engaged as designing and consulting 
angineer. An area of about 3,600 acres was selected 
for the first unit, shown in Fig. 1. This is an economical 
size from an engineering and an operating point of view 
and it permits the use of all suitable lands owned by 
ihe company within certain boundaries. These bound- 
aries are property lines on the north, an outfall canal 
(serving higher land drainage) on the east, the right- 
of-way of the proposed Intercoastal Canal on the south, 
and the bayou Vermilion and a tract of heavy cypress 
swamp on the west. 
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Topography and Soil—Parallel with and usually adja- 
cent to the bayou is the silt-built ridge or natural levee 
which is common to most of the silt-bearing streams 
of the Gulf Coast country. The main irrigation canal 
follows practically the top of the ridge. The greatest 
elevation above mean gulf level is slightly over 7 ft. 
while the flat prairie lands are only one or two feet 
above sea level. Probably 66 per cent of the area is 
below Elev. 3, or 53 as shown on the drawing, the datum 
plane for which is 50 ft. below mean gulf level. The 
ridge is composed of a sandy clay soil, easily cultivated 
but of sufficiently close texture to facilitate canal con- 
struction and to prevent excessive waste of water in 
irrigation. 

Development Works—The varying soil conditions, fre- 
quent disasters of “one crop” projects and the economic 


necessity of rotation of crops were controlling factors . 


in the decision reached by the owners to develop the 
project for general farming and stock raising, instead 
of as a rice plantation only. This made necessary the 
following engineering works: (1) A levee system for 
protection from storm tides; (2) a system of interior 
canals for drainage; (3) a separate system of canals 
and ditches for irrigation; (4) “rice levees” for areas 
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to be used for rice growing; (5) pumping facilities 
drainage; (6) pumping facilities for irrigation; (7) . 
system of interior roads; (8) a wharf for hand!) 
water borne freight. 


Levees and Canals—As a protection against floodiny 
by severe Gulf storms which formerly had put all bu: 
the highest points under water, the tract was enclose! 
by a levee having a uniform height of 7 ft. above Gulf 
level, side slopes of 1 on 2 and a top width of 6 ft. A: 
one point where very soft material was encountered, t}) 
levee was built up in layers and with slopes of 1 on 3. 

Interior drainage canals were constructed as show: 
in Fig. 1. The main drainage canal, leading to th 
pumping plant, is 70 ft. wide and has a maximum depth 
of 14 ft. Other canals are 40 ft. wide with an averag: 
depth of seven or eight feet. Additional interior canals 
or large ditches may be required as the tract is devel- 
oped. Intermediate drainage ditches are constructed 
as the particular type of improvement of the section 
may require. In general, fields used for corn, cane and 
similarly cultivated crops should be provided with smal! 
ditches spaced at intervals of 160 ft. while pasture and 
meadow lands may be served satisfactorily by ditches 
at twice or three times that spacing. The spacing 
depends largely on the surface slope and the texture 
of the soil. A complete system of irrigation canals for 
serving the rice lands was outlined, but only the main 
canal and laterals necessary for the first section were 
constructed. The trunk canal is designed to carry the 
normal flow from the pumping plant which is about 
52,000 g.p.m. 

In rice irrigation it has been usual to construct field 
levees at each 4-in. drop in elevation; these levees fol- 
lowing the 4-in. contours. On the Live Oak project, 
this interval was reduced to 3 in., with the idea that 
greater uniformity of flooding could be secured and 
there would be less danger of the breaking of small 
levees while water was being applied. These smaller 
levees offer little obstruction to ordinary farming 
machinery and are easier to maintain. Since they re- 
quire less special labor they cost no more than the 
others, even though more are required for a given area. 

Pumping Plant Serves Two Purposes—As pumping 
for both irrigation and drainage was required, it was 
decided that the same facilities should serve both pur- 
poses. The plant is near the other headquarter improve- 
ments along the bayou bank, thus securing convenience 
of supervision, economy in handling fuel and supplies 
and available help in case of emergency. Flexibility of 
operation is secured by a system of culverts, each 
equipped with a pair of flood gates which can be 
operated mechanically or permitted to act automatically. 
No effort was made to secure extreme sensitiveness in 
automatic action, as the gates are under constant super- 
vision and normally will be controlled by mechanical 
means. The location of the culverts is shown in Fig. 2 
and the gate construction in Fig. 3. If the plant had 
not been planned for future extension it would have 
been better to reduce the length of the suction and dis- 
charge basins by placing the dams and culverts east of 
the station as close to the building as practicable. 

By suitable adjustment of the gates, any one of the 
following operations may be carried out: (1) Pump 
from the bayou into the irrigation canals; (2) pump 
from the drainage canals into the bayou; (3) pump 
from the drainage system into the irrigation canals; 
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4) drain by gravity from drainage system into the 
bayou; (5) drain by gravity from the bayou into the 
drainage system. These last two operations can be 
carried out only at times of suitable stages of water 
in the bayou and the canals. 

The first two are the “normal” operations for irriga- 
tion and drainage respectively, though substantial 
benefits have been derived from each of the others. It 
frequently happens that drainage of the pasture lands 
and of the cultivated crops is required at the same time 
that water is to be applied to the rice crop. In this 
way, practically all the drainage that is done during 
the irrigating season is secured by operation No. 3. 
During the winter months, when no pumping is required 
except for drainage, the tide in the bayou is frequently 
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considerably below mean gulf level and the drainage 
canals may be emptied by gravity. During the past 







of the pumping plant for only twelve days, all other 
drainage being secured as an incident to irrigation 
(operation No. 3) or by gravity discharge into the 
bayou (operation No. 4). 

Salt water is blown occasionally up the bayou, making 
the water unfit for irrigation. This condition existed 
for a period of several days last year, but the manager 
foresaw the trouble and filled the drainage canals to 
the highest permissible stage, thus storing sufficient 














ation was not contemplated originally but was suggested 
by the manager and included in the final plans. 

Pumping Plant—This plant includes a 48-in. double- 
suction centrifugal drainage pump, a 180-hp. semi-Diesel 
oil engine and a 6-hp, engine operating on kerosene fer 
driving auxiliary equipment. There is also a vacuum 
pump, air compressor, air receiver and miscellaneous 
shop tools. 

Suction and discharge pipes were constructed of }-in. 
plate. Following the writer’s usual custom, sketch 
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year, demands for drainage alone required the operation - 


good water to care for the rice crop. This fifth oper-_ 


drawings only were furnished to bidders for the con- 
struction of these pipes as it has been found that most 
boiler shops prefer to make their own shop drawings 
for such work, but it was required that the drawings 
be submitted for approval before plates were cut. The 
sketch was also accompanied with specifications as 
follows: 

“Tapering increasers shall be used for connecting 
suction and discharge pipes to pump, tapering gradually 
to a diameter about 10 per cent greater than that of 
the connecting pump flange. At the end opposite from 
the pump, pipes shall bell out to an end area equal to 
four times that of the connecting pump flange, this 
increase in area being secured by means of a gradual 
taper of not greater than one foot of increase in diam- 
eter to each four feet in length. 
No sharp bends will be per- 
mitted.” 

Advantages of a Two-Unit 
Plant—While the machinery 
has made a good showing in 
economy of operation and in 
dependability, a two-unit plant 
would give greater insurance 
against interruption of service 
and would provide greater flex- 
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FIG. 3. CONTROL GATES AT PUMPING STATION however, would be somewhat 


greater than that of the single 
unit of approximately equal capacity. 

Assuming the capacity of the present unit as ample 
for the project and that irrigation will never be 
required for more than half the area enclosed, it is 
probable that the following equipment would yield the 
greatest ultimate economy: (1) A 24-in. irrigation 
pump designed for the greatest attainable efficiency 
when pumping against the normal irrigation head; this 
pump to be direct-connected to an engine and operated 
as near constantly as practicable; (2) a 42-in. pump 
for emergencies. This latter pump should have a large 
capacity over a wide range of head but need not be 
designed for exceptional efficiency at any particular 
head. It would be belt-connected to an engine similar 
to that now in use. The smaller unit would be ample 
for all irrigation demands and would handle the run-off 
resulting from moderate storms, both pumps being used 
after heavy storms. With reasonable storage capacity 
in the drainage canals, it is probable that more than 
75 per cent of the pumping would be done by the smaller 
and more efficient unit. 

Construction Methods—Canal and levee construction 
was done by the Huth Dredging Co., Franklin, La., 
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working under a yardage contract. Measurement of 
work was by completed excavation, though a special 
time clause was included in the contract to cover spe- 
cial work. Provision was made for multiple layers to 
be placed on levees under the yardage contract but it 
was stipulated that the contractor was not to be required 
to place more than three layers on any one section of 
levee under the yardage clause and should be paid for 
moving time under special conditions. For the fourth 
and succeeding layers, he could be paid on the yardage 
basis or hourly basis, as he might elect. His equipment 
consisted of two floating dredges of 14 and 24 yd. capac- 
ity respectively. Navigable water ways were available 
to reach the work. 

Test borings showed that the sandy clay top soil at 
the site of the pumping plant merged into the tenacious 
clay of the rear lands at a depth of only a few feet and 
this was considered ample for foundations without the 
use of piles. At about 2 ft. below the excavation re- 
quired for the deepest culvert, a sand stratum was 
encountered and interlocking sheet piling was used to 
prevent seepage and undermining. The piles were 
jetted down through the sand and then driven into the 
underlying clay to a depth of three or four feet. Ex- 
cavation for the culverts was done mainly by the 
dredges, but in spite of extra care to cut to exact grade 
one place was carried about 3 ft. below proper grade and 
the excess excavation became filled with soft mud. To 
avoid the cost of taking out the mud and protecting the 
work by cofferdams, brick bats were dumped in and 
rammed down by heavy timbers until the mud was 
forced out and a solid foundation secured. 

Construction was carried out under the direct super- 
vision of E. P. Putnam, Jr., president and general man- 
ager of the Vermilion Farms Co., with E. J. Kevlin 
as resident engineer. The latter reported to the resident 
manager in all matters excepting those of a technical 
nature, which were reported directly to the writer. 
Most of the work except the dredging was done by 
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plantation laborers, supplemented by special workr ..; 
as required. With the exception of a concrete m):.y 
and a small home-made pile-driver, practically all ihe 
construction equipment was such as is found on any 
large, well equipped plantation. 


Flume Takes Place of Culvert 
on Skagit Railroad 


HE construction railroad serving the Skagit hydro- 

electric project, which is being carried out by the 
city of Seattle, Wash., operates an electrified extension 
through the Skagit Gorge. At one point on this line 
a small stream comes down a precipitous rocky slope 
above the track in a location such that the stream could 
not be economically diverted at some level above the 
track bed. As compared to the cost of providing a 
channel down the rocky wall and a culvert under the 
track, it was considered preferable to build a flume 
above the track, as shown in the accompanying illus- 
tration. 

A 3 x 3-ft. flume is considered sufficient for carrying 
all the flow expected in periods of maximum runoff. To 
catch the entire flow the upper end of the flume is 
flared from a 3-ft. width at “C” to a width of 8 ft. at 
“A.” At the upper end the flume timbers were cut to 
fit closely against the rock and wedges were driven to 
make the joint as tight as possible. Joints between 
planks in the sides and bottom of the flume were well 
caulked to prevent leakage. 

The photograph shows a winter view of the overhead 
flume with iee forming where the water passes through 
the cold air. No difficulty with ice forming on the 


track has occurred because the steep slope of the flume 
gives the water sufficient velocity to carry it to the far 
side of any ice formation. 

A general description of the Skagit project, of which 
C. F. Uhden is chief engineer, appeared in Engineering 
News-Record, Nov. 18, 1920, p. 994. 
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Detroit’s Intensive Sewer Construction Program 


Relief Sewers in Old Part of City and Trunk and Lateral Extensions Being Built— 


ETROIT is in the third year of an intensive sewer 
construction program. In 1920 and 1921 nearly 43 
miles of main and about 158 miles of lateral sewers 
were built at a combined cost of over $19,000,000, 
while the estimated figures for 1922 are 50 miles of 
main and 90 miles of lateral sewers at a cost of 
$14,350,000. This large amount of work has aroused 
more than local interest among engineers and con- 
tractors, and I have been asked to write a brief sketch 

outlining the general situation and design methods. 
The need for sewerage extension was very apparent 
s before 1920, but the city 
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RELATION BETWEEN TIME AND INTENSITY 
OF RAINFALL AT DETROIT, MICH. 


On the basis of 1918 prices for labor and materials, 
it was estimated that it would require $60,000,000 
to build trunk sewers in the newly annexed dis- 
tricts, two relief sewers in the central part of town, 
sanitary interceptors to the sites of the three pro- 
posed sewage-works, and the units needed at the 
present time at the three plants just mentioned. On 
this basis, in 1920, a $31,570,000 sewer bond issue was 
authorized—$6,570,000 by the Common Council in the 
yearly budget and $25,000,000 by popular vote. The 
understanding was that the remainder would be author- 
ized when needed. This money was made available 
in a lump sum, leaving the Department of Public 
Works free to apply it to the general plan in whatever 
way seemed most advisable. This system has been 
found very convenient to the Engineering Department, 
saving transfers of funds to cover deficits from sur- 
pluses and providing funds for emergencies. 

The chief of several reasons for the city being con- 
fronted with a sewage program of this magnitude 
was its extremely rapid growth in both area and popu- 
lation from 1915 to 1920 (see table). Between 1915 
and 1917 the area of the city practically doubled. 

For a number of years before the war there was 
a tendency to underestimate either the rate at which 
the city was growing or the importance of keeping 
pace with this growth with sewer construction. When 
these things were recognized the added burden of catch- 
ing up in some of the older sections was attached to the 
problem of furnishing drainage in the newer sections. 


$31,570,000 of Bonds Authorized—Program and Methods Outlined 


By J. R. HENDRY 


Engineer Sewer Design, City Engineer's Office, Detroit, Mich. 


Sewage-Treatment Problem—The third phase of the 
problem was the question of sewage treatment. Detroit 
has always discharged its sewage into the Detroit 
River without treatment. The river has a steady year 
around flow of about 210,000 sec.-ft. This heavy 
dilution, up to recent years, has kept the nuisance 
created within reasonable bounds. However, the rapid 
growth of the city and surrounding territory and the 
extension of the sewer system has brought the question 
of sewage treatment to a point where it cannot much 
longer be ignored. The question of sewage treatment 
was given quite a thorough preliminary study by C. W. 
Hubbell, who made a report to the city before he became 
city engineer in 1916. He worked in close conjunction 
with the International Joint Committee on Pollution 
of International Boundary Waters. Mr. Hubbell’s 
report covered the Detroit River only, while the 
International Joint Committee covered the whole bound- 
ary between Canada and the United States. 

The two reports agreed that an average. pollution 
not to exceed 500 B. Coli per 100 c.c. in the river was 
a reasonable index of the pollution permissible. The 
dilution of the river does not produce anywhere near 
this minimum requirement at the present time and 
treatment will be necessary in the near future. All 
the new work in connection with the sewer system is 
being done with the treatment feature in mind. 
Diversion chambers, interceptor crossings and like 
accessories are being built into the new sewers. One 
of the three proposed sites for sewage-works has been 
bought. 


Detroit’s Sewerage History is probably typical of 
that of the average American town. The first settle- 
ment in 1701 was on the river front in almost the 
exact center of the present city’s water-front. It con- 
sisted of fifty French soldiers, fifty civilians and one 
hundred Indians. From that time to the present the 


TABLE I—AREAS AND POPULATION OF DETROIT 
Year Area Population Year Area Population 
0.33 a Sika ecole aa a 


SOP cctcec eee | etec ere, SEE we aieete 426,592 
oS oe 1.36 é peainis EL antec ee 440,412 
BOGE siceees 2.56 1,906" 1920": «2.6. ee 465,766 
BOOS sis ves 4.17 $3,000: 2051. scone ee 499 030 
| Ae 5.26 GOSr. -- 2098S ve cxces 41.76 536,139 
1849 ....... 5.85 18608 2088”. oid. ie 567,920 
RODS wciwsis oe 12.75 43,300 1914:....... es 595,000 
BETO so scsace 15.00 103,000 1915 ....... 46.97 678,746 
BRED < aeee% 16.09 228,008 2 2OL6 5. 066 wes 70.66 734,562 
BESS. + 0< 450. 22.19 142,000 1917 ....... 78.69 820,778 
1891... oes 28.14 313,000. 1938). ..02%: 79.62 900,000 
3) ae 28.35 SOT Tee. ASRS ve ieee “e 950,000 
BOOS ca ccccs 28.75 369,805 1920 ....... e¢ 993,739 
COE oy vase 35.65 377,206 1932. ...-0.- 79.92 942,373 
BROT Lovcecs 40.79 404,782 1922 ....... 81.42 1,000,000* 


*Estimated. 


town has had continuous and uninterrupted grewth to 
a population of one million persons and eighty square 
miles of area. 

The town has grown, fan-like, about the original 
center on the river front, roughly speaking, from seven 
to eight miles in all directions, except as limited by the 
Dctroit River. As the limits spread along the river, 
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new trunk sewers were started inland, and as the 
expansion started inland, these trunks were extended to 
care for territory annexed. As these trunks were built 
little if any larger than necessary to care for ultimate 
development of what then constituted city territory, 
the continual extension inland soon tended to overload 
the sewers. Occasionally a new relief sewer would be 


built through the older territory, but on a scale that 
left the system as inadequate in a few years as the 
original sewers were when the relief was attempted. 
This was in brief the condition of the Detroit sewer 
system in 1915 when the area of the city was 41.76 
square miles. 


Between 1915 and 1917 a belt of land 


~LEGEND- 


ome Storm water relief sewer 
rk Sewer 


——-—— Present city limits 


Scale in Miles 4 


0 1 









Linwood Ave. 


ro 


f Wo 
$s) ot 

: LY Fort St. West 

| Summit Ave- = Z - 


3BbI. 756" 8°8™ 


The trunk sewers are all finished or under contract. The 
storm-water relief sewers are all completed except the 





between two and three miles wide, surrounding the 
entire city, was annexed, making 78.69 square miles or 
practically doubling the area. The new territory was 
partly built up and new building was proceeding at a 
feverish rate. New families were pouring into Detroit 
to satisfy the industrial demand. The pressure brought 
to bear upon city departments for needed improvements 
was unprecedented. Transportation, pavements, water, 
gas, and other things were not of much use without 
sanitation, which brings us to the question of the gen- 
eral layout and design features of the new sewer system 
the city is now building. 

All city work is based upon a local elevation datum 
in reference to which the river level is 95 + and the 
highest point in the city in the northwest corner is at 
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El. 178. The slope eastward and southward to ¢ 
river is quite uniform and gradual and it was fou, 
convenient and economical to follow the natural slop. 
in laying out the system. 

These figures also serve to indicate that the grad 
of the sewers have to be conserved. At no place in th 
entire system has it been found necessary or eve: 
possible to throw away grade with sudden drops 
Velocities have been maintained between 5 and 15 ft 
per second in the whole system, averaging probably 
between 6 and 8 feet. 

The whole sewer system is of the combined type. 
About five square miles in the southeast corner of the 
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Clark Avenue Sewer which is under contract and partly 
completed, 


city will eventually be made a double system, the pres- 
ent combined sewers being of just the capacity for 
sanitary drainage under ultimate development. This 
district is very low, parts of it being 2 ft. below river 
level. The sewage from it is now being pumped and 
always will be. A storm system will be constructed 
paralleling the present one. 

The Rational Runoff Formula has been used in com- 
puting necessary capacities of all combined and storm 
sewers. By analysis of rainfall records of the past 
26 years, the curve of rainfall intensities for design 
purposes (see diagram) has been taken as i = 
136/(t + 20). The coefficient of runoff has been set 
as low as 0.10 for park and cemetery areas with sandy 
surface soil and as high as 0.85 for fully built up and 
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CROSS-SECTION OF CONNOR'S CREEK THREE-BARREL 
REINFORCED-CONCRETE SEWER, DETROIT, MICH. 


paved blocks in the business district. The average 
residence district is taken between 0.30 and 0.35; and 
the average neighborhood business district between 
0.45 and 0.60. 

Up to a 50-minute period of concentration we have 
arrived at our required capacities by summation of 
quantities, being careful always to use the intensities 
corresponding to the time as we proceed down the 
system. Beyond the 50-minute period we have used the 
summation area method, applying intensity correspond- 
ing to time of concentration. This gives a somewhat 
smaller quantity to care for than summation quantity 
method, probably in the neighborhood of 15 per cent 
less in an average case. Others may use the rational 
formula in this way but so far as the writer knows the 
method is original with us. 

We were led to the methods described by a study 
of local rainfalls over a period of about four years. 
Four rain gages were set up on the corners of a four- 
mile square. We found vary- 
ing intensities in the same 
storm and that the centers 
of maximum intensity were 
of comparatively small extent 
compared with the whole 
storm. The design curve 
of intensities is naturally 
made up from the readings 
at a single location. If ap- 
plied over too large an area 
this would lead to over- 
capacity sewers. Our figures 
showed that this factor 
could be cared for by chang- 
ing from summation quan- 
tity to summation area 
method at from 40 to 60- 
minute concentration points. 
Usually we make the change 
at fifty minutes. 

The design of the new 
sewer system can conven- 
iently be divided into two 
headings: (1) Sewerage in 
the new territory recently 
annexed, consisting of a belt 
two to three miles wide sur- 
rounding the older portion, 
about 40 square miles in area; 
(2) storm-water relief sewers 
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for the whole of the older territory, also consisting of 
about 40 square miles. 

Two Great Trunk Systems—The solution of the first 
problem consisted of the design and construction of two 
great trunk systems, Lonyo Road and Connor’s Creek 
(see map). Both start in the northwest corner of the 
city and follow the natural drainage lines to the river. 
The Lonyo system flows straight south and the Connor’s 
Creek system flows east seven miles, then southerly 
about the same distance. A glance at the map will 
give a clearer idea of this layout than any lengthy 
description. The map shows only sewer mains. The 
vacant spaces are reached by laterals. The apparent 
irregularity of location of minor arms is due to to- 
pography and other local considerations, such as 
cemeteries, railroads, and parks. The Connor’s Creek 
system passes north of Highland Park and Hamtramck, 
two separate municipalities, both entirely surrounded 
by Detroit, but with their own governments and local 
sewer systems. Both sewer systems empty into that 
of Detroit. 

The drainage area of the Connor’s Creek sewer is 41 
square miles. Some of this is not now in the city 
limits but has been provided for. Under ultimate maxi- 
mum conditions this sewer will carry 5,000 cu.ft. per 
second. The lower two miles consist of a three-barrel 
reinforced-concrete box section (see cross-section and 
view), each. barrel being 15? ft. wide and 174 ft. high. 
This section is laid on a 0.035 per cent grade. The 
section from Jefferson Ave. to Warren Ave., 7,700 ft. 
long, is just being completed at a contract price of 
$2,190,850 or $284.53 per foot. The four main branches 
of the Connor’s Creek sewer are completed and in oper- 
ation. These consist of the Lynch Road, Six-Mile Road 
and Seven-Mile Road sewers on the west and the 
Gratiot Ave. sewer on the east. The Connor’s Creek 





CONNOR’S CREEK SEWER, DETROIT, MICH., UNDER CONSTRUCTION 
Each of the three rei#farced-concrete barrels is 159 ft. Wid® and 174 ft. high. 
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sewer itself is and will be built entirely in open cut 
while the branches are practically entirely in tunnel. 
These branches are at the present time emptying into 
the open creek and tend to create an unpleasant con- 
dition. Complaints have been received from residents 
in the vicinity. The city is heavily disinfecting the 
effluents but this condition cannot continue for long. 
This state of affairs has been caused by delays in court 
in regard to condemning rights of way through the 
creek bottom for the sewer. However, the Sewer De- 
partment expects to have the section extending from 
Warren to Lynch Road under contract and construction 
soon, the rest to follow shortly. 

The Lonyo system is practically finished. Those 
small parts still under construction will be in operation 
by coid weather. The lower three miles of this system 
was all open cut and the remainder in tunnel. The 
Lonyo Road sewer itself is 8,318 ft. long and the con- 
tract price was '$1,430,000 or $171.91 per foot. It is 
a double-barrel reinforced-concrete box section, each 
barrel being 14x14} ft., on a 0.07 per cent grade. 
The system has a drainage area of 14.35 square miles, 
and is designed under maximum conditions to carry 
2,530 sec.-feet. 

The Wetherby sewer has a five-centered arch section, 
18x133 ft. The upper portion of the Connor’s Creek 
sewer will also be a five-centered arch, but with 
dimensions of 25%x18? ft. Other sewers are generally 
of circular cross-section. Up to 6 or 7 ft. in diameter 
the egg section is sometimes substituted for the circle 
but this is generally, when done, for the purposes of 
gaining headroom for workmen, in tunneling, rather 
than for hydraulic advantages. 

The drop in prices of labor and material in the last 
year and a half has caused quite a noticeable saving 
on the contracts let during that period over the amounts 
estimated during the war. In fact at least six large 
jobs and a number of lesser ones have been entirely 
financed out of this saving. 


Relief Sewers—The problem of relieving the drainage 
system in the older section of the town is being met 
by the construction of large parallel storm overflow 
sewers from 1 to 1} miles apart. Three of these, the 
Third St., Bates St., and Joseph Campau Ave. sewers 
are completed. The Clark Ave. sewer is under con- 
struction and two others, one on the east side and one 
on the west side, are projected. 

It is fortunate that in the early days it was cus- 
tomary to build the sewers emptying into the river with 
more or less free outfalls. In other words, 3 to 5 ft. 
of grade were thrown away at the start. In building 
the relief sewers this grade is conserved and, with 
the flatter grades possible in the larger sizes, it has 
been found fairly simple to intercept and relieve the 
old sewers with the relief arms. The new relief sewers 
will carry only the storm-water overloads, the dry- 
weather flow being kept in the original lines. This is 
done by making the relief connections above the dry- 
weather flow elevations, thus making it unnecessary to 
intercept the relief sewers with the cross-town sanitary 
interceptors leading to the treatment sites. The first 
and smallest of these relief sewers is the Third St., 
which is 93 ft. in diameter. The Clark Ave. Relief is 
14 ft. in diameter. The Bates St. is 133 ft. in diameter 
and the Joseph Campau is 114 ft. Two and possibly 
three other reliefs will have to be buill. These, with 
the four now under construction or in use, will care for 
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the portion of the town lying inside the new systen 
as long as they last. The life of a sewer in Detroi: 
something we have never satisfactorily determined. () 
velocities are not high and not much grit is carri 
We have sewers eighty years old that are practica 
as good as new. The nearest we have come to a fail). 
of a main sewer has been some shattering due : 
gasoline explosions. We have arbitrarily, therefo;: 
set 80 to 100 vears as the life expected. 


Financing and Contract System—The main sewe,< 
are financed by the sale of bonds, and in general arv 
built in the streets. The lateral sewers are assessec 
against the property served “in proportion to th: 
benefits derived.” This is a difficult provision to in- 
terpret. We assess the cost directly proportional to the 
area of the various parcels served. This is not alwavs 
just but will have to serve until a better interpretation 
is adopted. 

Our specifications for construction work are very 
similar to those of many other towns. There is nothing 
radical or new in them, but we feel that they are in 
good working order as questions of interpretation sel- 
dom come up. Contractors on all sewers are required 
to furnish two surety bonds on each job for 100 per 
cent of their bid: One to insure the city against non- 
completion of the work and the other to insure the state 
against non-payment of sub-contractors, wages or 
materials. 

To expedite this large program, Detroit has been 
using, since August, 1920, a form of contract which 
provides a penalty for non-completion by a date set 
in the advertisement and written into the contract. 
This penalty takes the form of liquidated damages and 
amounts to about 6 per cent of the contract price per 
year. On large jobs this runs as high as $500 per 
day. No bonus is offered for earlier completion. Quite 
a number of adjustments on this basis have come up 
and’ no litigation or serious difficulties have been 
encountered in operating this contract. No new con- 
tracts are entered into with a contractor while he is 
in arrears in time. 

The chief credit for whatever has been accomplished 
in the sewerage line is due C. W. Hubbell, city engineer 
of Detroit from 1916 to May, 1922, at which time he 
resigned to devote his time to his private practice. 
The writer also gratefully acknowledges the conscien- 
tious efforts of the young men composing the sewer 
division of the office. 


Ditching with Dynamite 

A demonstration of ditching with dynamite was part 
of the exhibits at the National Drainage Congress in 
Kansas City and is reported as follows by J. W. Dap- 
pert, consulting engineer, of Taylorville, Ill. The 
charges were planted in three rows and 18 to 24 in. 
apart in each row. As the earth fell it scattered widely 
so that very little fell back into the ditch. The explosion 
left a straight and fairly uniform but not large ditch, with 
slopes and beds well shaped, but with much loose mate- 
rial. A rough estimate of this work is as follows: 2,250 
sticks were used, 40 per cent nitro-glycerin, or 5623 Ib. 
At a market price of 25c. per Ib. this would cost $140.62; 
labor, transportation, placing, fuses, etc., would bring 
the total cost to about $163. The ditch was about 1,000 
ft. long and averaged 3 ft. deep, 2 and 12 ft. wide at 
base and top, giving 780 cu.yd., or about 20.9c. per yard. 
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Recommended Changes in Highway 
Contract Practice 


Contractors Formulate Improvements Designed to 
Reduce Risks and Increase Performance— 
Legislative Action Urged 


UBSTANTIAL improvement has been made in the 

last three years in the business relations between 
road contractors and highway officials. It has, however, 
been an improvement solely of individual relations— 
between a contractor and the engineer over him or be- 
tween a state group of contractors and a state highway 
department. Contractors as they are nationally or- 
ganized and highway officials as they are nationally 
organized, are still intolerant of each other’s claims, 
although it will be three years ago in December that a 
joint committee of the two national associations was 
created to bring them into closer harmony. The com- 
mittee’s labors have been ineffectual. Indeed it is no 
secret that intolerance within the committee has pre- 
vented it from functioning in any definite manner. 
The situation requires intelligent treatment. 

There is no real question between highway officials 
and contractors of their mutual obligations. The con- 
tractor expects to build a road of the kind and quality 
specified. He asks a reasonable profit for his work. He 
also asks that restrictions and risks which do not 
benefit the quality of the work but do hinder his chances 
of making a profit shall be eliminated. Highway offi- 
cials allow all these requirements. Dispute begins 
when agreement is sought on the contract and construc- 
tion restrictions which are permissible and necessary. 
In brief, there is no substantial difference of opinion 
between contractors and highway officials on the general 
principles of their contractual relations, but there is 
a dispute concerning details. 

In view of the serious situation which appears 
likely to confront highway officials and road builders 
due to a growing reaction of public sentiment against 
increased expenditures for highway improvement all 
dispute within the road building industry should be 
smoothed out. The first step in the particular question 
being considered is to get a clear understanding of the 
subjects in dispute. They were briefly stated in these 
columns (Engineering News-Record, Jan. 1, 1920, p. 
15) following the appointment of the joint committee 
of the Associated General Contractors and of the 
American Association of State Highway Officials to 
take the question under advisement. Since then opnion 
has been somewhat modified and conditions have altered 
so that a restatement appears quite different from the 
original statement. 

The subjects which contractors, as represented by 
the Associated General Contractors, ask state highway 
officials to take under consideration may be grouped 
under three headings: (1) Contract obligations, (2) 
Award and administration of contracts and (3) Legisla- 
tive action. In the following presentation of subjects 
coming under each of these heads it has to be- kept 
in mind that some may be modified, others eliminated 
and perhaps new subjects added, when the committee 
actually begins its deliberations. 

Contract Obligations—On the question of contract 
obligations the practices in which contractors ask mod- 
ification are: (1) Allowances for extra expense; (2) 
classification of unit quantities; (3) acceptance of work 
and (4) payments. 
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Extra expense is caused the contractor when opera- 
tions are delayed or suspended by action of the 
highway officials, or when the original quantities are 
materially increased or decreased or when materials 
once inspected and approved are rejected upon rein- 
spection. It is urged that an adjustment of contract 
prices should be recognized as obligatory under these 
circumstances. In particular, it is contended that a 
limit should be stipulated heyond which the amount 
of work cannot be increased or decreased without ad- 
justing the contract price. 

Incomplete classification, particularly of excavation, 
and the grouping of different kinds of work under a 
single unit prevent accurate estimating and should not 
be practiced. Another grading operation that is at 
present not definitely specified is overhaul. A general 
modification of specifications for overhaul seems re- 
quired to set a reasonable free haul limit of probably 
not over 500 ft. and to establish a standard method of 
accurately computing overhaul. 

Arbitrary practice prevails generally in accepting 
highway work as completed. Delay, maintenance re- 
quirements and retained percentages tie up the con- 
tractor’s funds and prevent prompt shifting of plant. 
It is believed that this situation can be materially 
improved by laying down the rule that acceptance is 
constituted by opening the highway to traffic and by 
eliminating maintenance provisions. A guarantee of 
the quality of the work for a year is suggested, in place 
of a maintenance requirement. Such a guarantee, it 
is held, is sufficient to protect the highway departmeni 
against faulty construction and the contractor is not 
hampered in his future construction operations by the 
necessity of keeping organized and providing capital 
for maintenance work. 

By the same reasoning, retained percentages ought to 
be no greater nor the money held longer than is abso- 
lutely necessary for a safe guarantee that the work will 
be completed. It is submitted that this requirement is 
met when the amount retained is not more than 20 
per cent and, after work has reached a certain stage 
of completion, when the total sum retained is not in- 
creased, but, if possible, reduced. Prompt payments 
on a definite date each month and within a definite 
period after the completion of the work remove another 
financial handicap which is common. 


Award and Administration of Contracts—Irrespon- 
sible bidders have been so common in highway work 
that forfeiture of contracts and financial failure have 
increased the difficulties of securing liability insurance 
and of obtaining loans from the banks. Wrong price 
standards have also been set up, so that in many states 
contractors of the highest standing are making no effort 
to secure road work. To meet this situation it is urged 
that the practice be followed of eliminating unsuitable 
bidders before the bids are opened, such action being 


~ based, of course, upon a careful investigation of the 


bidder’s past record, financial standing and experience. 
With this selection made it is urged: 

(1) That the contract be awarded promptly and 
certified checks be returned within a specified time. 

(2) That an effort be made to secure the highest 
possible type of inspectors and field engineers. 

(3) That unless a plan for the prosecution of the 
work is given at the time of sending out proposals, the 
contractor is to pursue his own plan except in emergen- 
cies endangering life and property. 
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(4) 


That when the contract specifies the methods to 
be followed it should not specify the results. 


(5) That inspection of materials should be made at 
the source whenever it is practicable. 

(6) That written statement be required of all im- 
portant orders, particularly those involving delays. 

Legislative Action—With a full understanding that 
highway officials in their acts and procedure are bound 
by legal restrictions which they cannot modify they are 
asked to co-operate with contractors to secure legisla- 
tive action: 

1. To enable the highway department to make adjust- 
ments of claims by the contractor for damages sustained 
from (a) orders, acts or omissions of the department 
and its employees and (b) causes beyond the contrac- 
tor’s control against which he cannot obtain insurance. 

2. To repeal laws which prevent bonding companies 
from making reduced rates for preferred risks; i.e., to 
thoroughly responsible contractors. 

3. To enable the department to reduce the surety 
bond as the percentage of completed work may warrant. 
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4. To make optional the substitution of collateral 
for a surety bond. 

5. To establish a court of claims where the law 
prevents the contractor from suing the state for 
damages. 

6. To 
contracts. 

7. To make funds collected from automobile licenses 
over and above those required for maintenance, assign- 
able to construction. 

8. To make accurate and true cost accounting manda- 
tory in all state construction performed by day labor. 

9. To preclude bonding companies from writing bid 
bonds for any contractor to whom they are unwilling to 
furnish a surety bond. 

The preceding statement of subjects and principles 
which contractors offer for the consideration of state 
highway officials is presented with the belief that it in 
no way jeopardizes the quality of highway work. Prac- 
tically every provision has in some community or in 
some individual contract been tested out and found to 
work satisfactorily. They do not, it is believed, take 
from the engineer any prerogatives which he must have 
as the person ultimately responsible for the quality and 
perfection of the highway. 
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Putting New Foundations Under «; 
Occupied Building 


Work Done in Sections—Economical Combination 
of Deep Piers and Surface Footings for 
Heavy and Light Loading 


ECONSTRUCTION of the foundations of a Chicay 
theater and office building without interrupting 
the occupation of either portion of the structure was 
accomplished as part of the work of modernizing 
the McVickers Theater. Special methods were used in 
carrying out the work. Another feature of this recon- 
struction is the combination of spread footings in the 
surface clay with deep concrete piers sunk to bed rock 
in open caissons, Fig. 1 shows the general scheme of 
the work. 

The old building, which was altered this summer 
after the completion of the new foundation work, oc- 
cupied a site 82 x 192 ft. fronting on Madison St., in 
the heart of the city. It consisted of a 7-story steel- 
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NEW FOUNDATIONS PLACED UNDER THEATER AT CHICAGO, PRELIMINARY TO RECONSTRUCTION 







frame office building 50 x 82 ft. at the street front and 
a theater in the rear, the theater entrance occupying 
the greater part of the first story of the office building. 
The foundation walls and footings were of stone, the 
footings being composed of large flat limestone 
blocks or slabs resting on the Chicago clay at about 2 
ft. above datum or water level in the Chicago River. 
The load on the clay under the footings of the side walls 
was approximately 3 tons per square foot, which the 
reconstructed foundations reduce to about 14 tons, 

In the theater, the main or orchestra floor was sup- 
ported on brick walls and timber posts. A first and 
second balcony were carried by cast-iron columns on 
brick piers below the orchestra floor. The roof trusses 
of the theater were supported on steel columns anchored 
to the exterior brick walls and resting on the same 
foundations as the walls. These trusses, which will be 
retained, carried a two-story superstructure forming 
an extension of the upper floors of the office building, 
but this, superstructure has been removed and will not 
be rebuilt. 

In modernizing the structure it was decided to: (1) 
tear dowr. the 7-story office building and replace it with 
a 3-story structure having the first floor occupied almost 
entirely by the theater entrance and the two upper 
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Wall on new footing tage of new footing 


Enlarged Plan showing Res: 
Dates of Completing New Recting Sections 
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“tage of new footing--' 
COMBINATION OF SPREAD FOOTINGS AND 
DEEP PIERS 


floors devoted to offices; (2) reconstruct the interior of 
the theater so as to eliminate all interior supporting 
columns and give an unobstructed floor space; (3) re- 
tain the old walls, foundations and roof trusses of the 
theater, underpinning the walls by new foundations 
carried to a greater depth and giving a wider bearing 
surface. In order to eliminate the former entrance 
ramp or incline which ascended from the sidewalk level 
to the theater lobby, the new orchestra floor and stage 
were planned at an elevation 4 to 9 ft. below the or- 
iginal level. This change necessitated deepening the 
basement by an amount varying from 2 to 9 ft. 

A single steeply-inclined balcony will replace the two 
old balconies and will be supported by steel cantilever 
girders having their upper ends anchored to a steel truss 
and their lower ends seated in another steel truss span- 
ning the main floor. 

At first it was thought that it would be necessary 
to support the building entirely upon concrete founda- 
tion piers sunk to rock or hardpan. But in view of the 
relatively light wall loading of the theater section, 
where the walls carry little more than the roof trusses, 
it was decided that for this part of the building it 
would be sufficient to underpin the walls by concrete 
foundation walls having spread footings at an average 
depth of 9 ft. below datum. This arrangement also 
gives space for a new basement over the entire area. 
The arrangement of the new footing wall and founda- 
tion piers is shown in Fig. 2. 

These new wall foundations, Fig. 3, are of mass con- 
crete, having the inside face vertical and the outside 
face sloping at an angle of 45 deg., which gave sufficient 
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working room in reaching the desired width of footing. 
Below the basement floor the foundation projects 4 to 5 
ft. on the inside of the building, thus giving a footing 
which varies from 10 ft. 9 in. to 15 ft. 10 in. in width. 
The footings were reinforced with a grillage of 8-in. 
I-beams spaced 73 to 12 in. c. toc. By this construction 
the load on the clay is reduced to about 1} tons per 
square foot, as noted above. 

The foundation walls were built in sections 5 ft. long, 
remote from each other, so that only small portions of 
the old walls were underpinned at one time. This 
is indicated by the dates on the portion of the progress 
plan in Fig. 2. During the excavation for a 5-ft. sec- 
tion the old footing was supported by posts and build- 
ing jacks. Each concrete section was finished with its 
top 30 in. below the old stone footing course. After 
the concrete had set for seven days, building jacks 
were placed on the section of new wall and screwed 
up to take a bearing against the bottom of the old foot- 
ing. (Fig. 4.) By this method of support any settlement 
of the new wall could be taken up by the jacks, thus 
maintaining a positive support for the building. As a 
matter of fact there was hardly any settlement. After 
about 60 days the jack screws were removed and the 
space between top of new wall and bottom of old foot- 
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FIG. 4. JACKS PLACED BETWEEN NEW CONCRETE WALL 


AND OLD FOOTING 


ing was filled tightly with brickwork laid in cement 
mortar. Finally the projecting portion of the old stone 
footing slabs on the inside of the building was broken 
off by means of pneumatic drills. 

During this foundation work the wall columns sup- 
porting the theater roof trusses were shored up on 
needle beams supported by timber cribbing which was 
built up from the new footing level and at a little dis- 
tance from the wall. To permit removal of the founda- 
tions of interior columns which carried the balconies 
and orchestra floor, groups of I-beams were placed in 
the most convenient positions. Cribbing or blocking 
was built up on these beams. Jack screws between the 
cribbing and the old floor framing transferred the load 
to these temporary supports, leaving the old pedestal 
and footing free for removal. 

The shoring I-beams were supported in part on new 
brick piers which will serve to support the new audi- 
torium floor. These piers were built in circular shafts 
just large enough for bricklayers to work, the bottom 
of the shaft being enlarged for a concrete footing 
course resting on the clay. 
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For carrying the heavier loads, sixteen concrete piers 
were carried down to bedrock at about 100 ft. below 
datum. Two of these support the truss over the pro- 
scenium arch; four carry the trusses forming the 
fulcrum and rear anchorage for the balcony cantilever 
girders, and the others support the framing of the 
front part of the building. These piers are 4 to 5 ft. in 
diameter and were built in wood-lined open wells or 
caissons in accordance with usual Chicago practice for 
deep foundations. 

All reconstruction of the foundations was done with- 
out closing the theater or office building. Supplies were 
delivered from an alley at the side of the building. No 
excavated material was hauled away on the street as 
all this material was dumped down a chute into cars of 
the freight tunnel system and hauled away for filling on 
the lake front. A 4-yd. motor-driven concrete mixer 
was Operated in the space excavated for the new base- 
ment. Work was carried on in three 8-hour shifts per 
day and a total of about 60 men on each shift were em- 
ployed during the heavier part of the job. Work was 
commenced on Dec. 12, 1921, and was completed on 
May 1, 1922, with the old building seated on the new 
foundation walls and concrete piers ready for the alter- 
ations to the superstructure. 

This foundation work was planned and carried out 
by the L. P. Friestedt Co., Chicago, under the personal 
direction of S. M. Gooder, general superintendent. The 
architects are Thomas W. Lamb, New York, and Henry 
L. Newhouse, resident architect, Chicago. J. G. Giaver, 
Chicago, is the consulting engineer for foundations 
and structural design. 


Achorutes Viaticus Clean Sewage Filters 


HE inoculation of percolating sewage filters at 

Glasgow, Scotland, with the insect achorutes viati- 
cus for the purpose of cleaning the filtering material, 
and particularly to prevent ponding, has been success- 
fully practiced during the past summer, according to a 
letter received by Engineering News-Record from F. W. 
Harris, corporation chemist and city analyst of Glas- 
gow. Experiments with this method were begun on 
Jan. 21, 1921, on two filters each containing 2 cu.ft. 
of whinstone—the material used in Glasgow sprinkling 
filters. Later in 1921, boxes of whinstone, inoculated 
from the small test filters were embedded in the top 
layers of the regular filters. The original tests and the 
further working trial just mentioned were described in 
The Engineer, (London), for Feb. 10, 1922. Regarding 
the experience of the past season, Mr. Harris writes 
under date of Sept. 18, as follows: 

Although my method of inoculation was adopted in the 
early part of October, 1921, the results obtained have been 
remarkably good in spite of the fact that the “trades waste” 
character of our sewage, the large sized smooth surface 
media, and the exposed position of our filters are conditions 
unfavorable to rapid propagation of these insects. Within 
the last few weeks ocular evidence has been obtained that 
the area, slightly exceeding 23 acres, of our percolating 
filters has been thoroughly inoculated and, in the greater 
part, well colonised with these insects, with the result that 
considerable sections which had previously been constantly 
“nonded” are now perfectly clean. The surface media is 


almost in as clean and open a condition as when the filters 
were first started. 


In his article in The Engineer, Mr. Harris credits 
A. Bell, chemist and manager of the sewage-works of 
Barnsly, with having “first established” this method. 
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Partners in a Great Adventure 


The Relations of the Engineer and Contractor «< 
Seen by the President of the Associated 
General Contractors 


Extracts from address by Arthur S. Bent, President oj 
the Associated General Contractors of America, before ‘he 
Lis Angeles Section of the American Society of (})j! 
Engineers. 


HE CONTACT between the engineer and contractor 

should always be one of mutual confidence and ¢o- 
operation but this is made difficult under the common form 
of contract which at once sets up an abnormal relationship. 
Their interests do not run altogether parallel. There is a 
fertile field for mutual irritation and distrust. The con- 
tractor, while we may safely credit him with a desire to do a 
good job, is primarily in the business to make money and 
he can’t help viewing the acts and attitude of the engineer 
in the light of their effect on his profits. The engineer is 
chiefly concerned with the satisfaction and credit he will get 
from a first-class piece of work. Usually he is generous 
enough to hope the contractor will make money, but of 
course he feels no responsibility about this. In the con- 
tractor’s heart, born of his experience, there is always the 
f-eling that he will be made the “goat” in many little ways, 
perhaps in big ores, and that he is pretty sure to suffer 
some injustices on every contract. In the engineer’s heart, 
on the other hand, is the fear that if the contractor isn’t 
vatched he may “scamp” the job, or at least neglect it. 
Such a mental attitude as this is obviously a brake on 
progress and a heavy handicap to the thing we both are 
trying to do. 

I firmly believe that the origin and foundation of this 
attitude is the form of contract under which we ordinarily 
work. In its development one party to it has no voice. It is 
drawn up for the owner. In every line it breathes distrust 
of the other party. It is full of drastic provisions which 
indicate complete lack of confidence in the contractor. 

It is true that the unfair contract is seldom written by 
the engineer. It is the ingenious deviltry of the owner’s 
attorney, whose sole function is a conscientious and cold- 
blooded effort to secure every possible advantage for his 
client. Whatever its source, it is out of joint with the 
spirit of business today. “Caveat emptor” is now a business 
barbarism. Today we say, “Live and help live.” 

For more than a year committees from your organization, 
the Associated General Contractors, the architects, the rail- 
way engineers association and the highway engineers have 
been working together earnestly to develop a fair type of 
universal contract, which when completed, it is hoped, will 
receive the formal sanction of these bodies and be officially 
adopted by them. These contracts will cover the funda- 
mentals of the four great divisions of construction—rail- 
ways, highways, buildings and public works, and it will 
only be necessary to make them fit local conditions and 
svecifications in each case. With the official adoption of 
these contract forms, I firmly believe that three-fourths of 
the litigation and half of the friction will disappear. 


Engineers and Contractors Differ—In spite of some un- 
fortunate aspects of our contracts, and the disagreements 
that arise under present systems, able and conscientious 
engineers have the complete confidence and respect of the 
eentractors. We learn much from you. We are also aware 
that practically every engineer is sure he would be a better 
contractor than any he ever saw, and we know from much 
observation that 99 per cent of you would be dead failures. 
You can and do put through great projects without con- 
tractors. Sometimes you beat our bids (though there is 
usually an explanation when you do). Often you improve 
on our methods and equipment. But you do this with the 
owners’ bank account behind you and physical results as 
your main goal. You are very successful as a department 
of a contracting organization, but almost always, when you 
step out into the strictly competitive field, as we have to go, 
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et your work by being the low bidder for it and put into 

vour little ten or twenty thousand dollars that you have 
cumulated, you come quickly to grief. : 

I have seen many, many such failures and, pondering 
such over them, have concluded that the answer is one of 
osychology. I think that which makes a good engineer, the 
-emperament and tastes and abilities which make for his 
success, cause his failure as a contractor. If he is capable 
of being a good engineer, he is congenitally unfit to drive 
« bunch of laborers over onto the right side of the ledger, 
ort to bulldoze nature, or to wrest success with profit from 
-rude and adverse conditions. 

I hope this is so, for I believe there is a full field of use- 
fulness for you and also for us. I think it is an economic 
mistake when engineers try to elin-inate the contractor or 
are unwilling to let him have private work at a fair profit. 
I think you should never begrudge us good prices. I think 
you should try to build us up so that you can have our 
experience and our organizations and our responsibility to 
depend upon—available when you need them. 

We contractors believe that our craft is the orderly de- 
velopment of a legitimate function. We are convinced that 
desirable economic conditions flow from this set up: Society 
needs the contractor, the man who builds up a great fabric 
of experience and skill and organization and appliances 
and holds them ready for responsible public service. 

Day Labor Versue-Contraet.—If this is true, then your 
position is unsound when you recommend or undertake 
construction work with your own forces, particularly public 
york of importance. If this is right, it is right all the time, 
and a final analysis finds the Associated General Con- 
tractors and the entire construction army, built up by an 
endless process of specialization and elimination, swept into 
the discard. Don’t you think this would be a disaster to 
society? Private construction would then inevitably be the 
victim of hopeless incompetence, now eliminated by the 
fierce fire of competition. Public work would become the 
plaything of politics. 

What arguments are there for not letting work out by 
eentract? The common one is that the contractors’ profit 
may by combinations be made too high. I want to assure 
you that general contracting has passed out of the era of 
combinations, and it is today absolutely impossible to 
“frame up” an important piece of work. If bidding is gen- 
uine competition, is it to be assumed that all of these great 
eonstruction organizations, carrying their loads of overhead 
whether working or not, are willing to let these jobs go by 
unless they can make exorbitant profits? As a matter of 
fact we cut our costs as low as. we dare go, in the hope of 
landing jobs, and then add from 10 to 15 per cent. 

Do you feel, as engineers, that there is any obligation on 
you, or that it is worth your while, to gamble in an effort 
to save part of that per cent; and are you justified in be- 
lieving that, in spite of his life-time of struggle in the 
game, you can beat the contractors’ costs? You cannot 
know that bids will be too high until you get them, and you 
do know how often the opening of bids reveals a gratifying 
reduction of the engineer’s estimate. 


Creators—Not Gamblers.—To summarize: The construc- 
tor is the precursor of every form of human activity. He 
cannot be spared. We, like you, are personal service agents. 
That is the only thing we have to sell. We are creators, 
not gamblers. The things other men produce remain only 
materials, commodities, passing through many hands and 
growing constantly more costly but not more useful, until 
finally the constructor takes them and transforms them into 
permanent structures, accomplishes their final destiny of 
usefulness to man, from which there is no further change. 
If he fails to do his work well, all that has gone before has 
failed, too. If he does it well, he is the fruition of a thou- 
sand hopes. Is such an agent to be hampered by distrust 
and injustice? Or should he be upheld, and helped, and 
encouraged? Should we secretly rejoice when we get the 
work of his hands for less than it cost him, or should we 
want him to be well paid for work well done? Should we 
undermine him and set him aside and find ways to do his 
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work without him, or should we build him up in honorable 
usefulness and strengthen his character and his hands for 
this special service to society? As he does his work well or 
ill, so communities thrive. 

Co-operation Needed.—In all the transactions between 
inen, their relations to each other are primarily determined 
by their attitude of mind and this in turn is largely the re- 
sultant of their estimate of each other. If I have before 
rea business meeting with a shyster Jawyer, I approach 
it with a prejudice and suspicion which at the outset makes 
it almost impossible for us to work together, even though 
he might be in a position to serve my interests and be will- 
ing to do so. But if I have the same matter in hand with 
iry banker, whom I have long trusted, our minds meet at 
once and the result is quickly and efficiently reached. 

Contracting once was largely a gambling game that en- 
/ouraged and developed sharp practices; today it is a highly 
systematized business conducted in all its larger activities 
upon a scientific basis. Once it: operated under crude 
methods with primitive equipment; today it succeeds only 
by the highest efficiency, and is supported by a vast organ- 
ization of designers and manufacturers who furnish it with 
highly specialized equipment for its efficient conduct. Once 
it was led by strong but untrained men, who by force of 
character or shrewdness had fought their way to the front; 
today its great forces are directed and co-ordinated by men 
of trained minds, of sterling character and of the highest 
ideals. The old unfair contract was the natural develop- 
ment of the old condition; today it is an obstructive misfit. 
Engineers are devotees of efficiency; you are its greatest 
bulwark. But efficiency in construction will always be 
bused upon co-operation between the engineer and con- 
tractor. And,such co-operation must rest upon a fair con- 
tract and upon mutual confidence. 


A. G. C. Promotes Fair Play.—The Associated General 
Contractors, in working for this fair contract, is an organi- 
zation of great power, with no aims that are not in public 
interest, with no secret activities, no veiled propaganda, no 
accumulated fund, no selfish purposes. Its administration 
passes at short intervals from group to group, over all 
farts of this country. Its ethics and objectives are as fine 
as any. This organization now says to the engineers and 
architects: “This is the new order we are bringing to pass, 
this is the new day in our great industry which we are 
hastening. You are our natural allies. We cannot succeed 
without you; so will you not stretch out your hand to us, 
divest yourselves of that old mental attitude of fear and 
distrust of us? It is now an anachronism, it ‘doesn’t 
belong.’ Give us at the outset a contract that doesn’t assail 
our self respect, doesn’t announce in advance your expecta- 
tion that we will prove both incompetent and dishonest. 
Help our success in our work by the same promptness and 
efficiency on your part that you demand of us. Stop letting 
us pay for your mistakes and omissions. See that we get 
our progress payment on the day it is due. Be zealous to 
give us the final acceptance at the earliest possible moment. 
See through our eyes, too. Treat us as you would if we 
paid half your fee. And learn then how marvelously our 
common life-work can be lifted up.” 

But most of all, we ask you to recognize that the old 
order has passed away, that the successful contractor of 
today deserves your confidence and respect, and that the 
construction industry and the vast public interests 
dependent. upon it are entitled to results which can be 
achieved only by real co-operation between you and us. 


Cement-Gun Concrete in Metal Mines 


The Bureau of Mines of the Department of the Inte- 
rior has issued a typewritten memorandum of 30 pp. 
entitled “Gunite in Metal Mines,” by Byron Pickard, 
district mining engineer of the Bureau. It takes up in 
some detail the application of gunite in mining work, 
describes a number of installations, and gives several 
tables of costs, and a bibliography. 
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Unusual Lift-Locks Proposed For 
Rhine-Danube Divide 


German Engineers Plan Lifts Greater Than 60 Ft., 
Using Hydrostatic Device and Special 
Counterweight Designs 


N CONNECTION with the projected canal to con- 

nect the Rhine and the Danube via the Neckar as 
described in Enginecring News-Record, March 30, 1922, 
page 521, the engineers have encountered some excep- 
tionally difficult prob'ems in lock design. As explained 
in the article cited, the Neckar may be canalized as far 
as Plochingen, which lies 
at an elevation of 780 ft. 
above datum. Between this 
point and Ulm, the head of 
navigation on the Danube, 
the waterway must cross 
the plateau of the Alb, 
a distance of 14 miles, at 
an elevation of 1,830 ft. 
(Figs. 1 and 2). This 
means an ascent from 
Plochingen of 1,050 ft. and 
a descent on the south 
side of about 300 ft. to the level of the Danube. It is 
planned to overcome this great difference in level by 
29 lifts, some of which may be in the form of ordinary 
locks; but the problem is much complicated by the 
absence of an adequate water supply for the summit 
level of the canal. If ordinary locks were used to make 
this ascent the water for this operation would have to 
be raised 300 ft. from the Danube to the summit level. 
Recourse must be had then to specially designed lifts, 
certain types of which are already in successful use. 
In some instances, however, lifts must be negotiated 
which are much greater than have yet been accomplished 
even by mechanically operated elevators, for no experi- 
ence is available with any such structure having a lift 
of more than 60 feet. 

Hydrostatic Lift-Locks.—Several designs have been 
proposed for installations that would make these lifts 
and at the same time involve the use of no water. 
One of these has been proposed by the firm of Griin & 
Bilfinger of Mannheim, who, working under the direc- 
tion of the Southwest German Canal Association, have 
devised a so-called p'unger lock or marine elevator. In 
this design a steel-frame truck carries a trough of 
water in which the boat floats while being raised or 
lowered. As shown in Fig. 3, however, the plunger lock 
differs from the ordinary mechanical lift, in that the 
weight of the truck, the trough and its contents is 
counterbalanced by the buoyancy of a large cylindrical 
displacement-chamber or float, so proportioned that 
when it is fully immersed as shown in the figure, it 
carries the total weight of the movable structure. 

The power required then is only that needed to over- 
come starting inertia and friction losses. For lifting 
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a 1,200-ton boat a height of 46 ft. it is estimated t 
not more than 5 kw.-hr. will be required. The s; .4 
of operation being assumed at 20 ft. per minute. 
total rise requires 24 minutes. If we estimate for en 
ing and leaving the lift 7 minutes each way, the p: 
age of the boat through the lock requires about 
minutes. Working through 16 hours, 50 ships d: 
could be locked through, making a total capacity © + 
the lock of 9,000,000 tons annually. 

The water tank in which the displacement-cham)«; 
is immersed may vary in shape according to the natu; 
of the underlying ground and other governing condi- 
tions. This device not only is easily adaptable to «!! 
sorts of topography but also is free in a large measure 
from structural and foundation difficulties, for by utiliz- 
ing the buoyant effect of water a great reduction is 
effected in the loads for which provision must be made. 

Application to Low Lifts.—In another form, the 
plunger lock is available even for lifts of only 16 to 


‘ 





FIG. 3. PROPOSED HYDROSTATIC LIFT-LOCK 

By the application of hydrostatic principles this design 

avo'ds the recessity for counterweighting and the structure 

that would be required to receive the great loads involved 

and distribute them over the foundation. 
33 ft., at a construction cost that would not exceed 
substantially the cost of a chamber lock of equal capac- 
ity. In this form the trough in which the boat is carried 
is inside the displacement-chamber (see Fig. 4). This 
chamber is a reinforced-concrete tube having an outside 
diameter of 50 ft. During operation this chamber 
rises and falls as with the type already described. At 
both ends of this chamber are reinforced-concrete col- 
lars or endwalls. In order that the interior of the 
chamber may remain in communication with the outside 
air during the operation of the lock, these endwalls are 
made to serve also as the end walis of the tanks in 
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floats throughout its travel. 


which the chamber floats. This is effected by the use 
of water-tight packing between these movable endwalls 
and the fixed sidewalls. In this form the steel frame 
and moving traveler can be installed outside the water 
tank so that it may always be accessible. The driving 
machinery is even simpler than before and requires for 
lifting a 1,200-ton boat a height of 26.4 ft. not more 
than 8 kw.-hrs. 


Economy of Hydrostatic Lifts —An important advan- 
tage of these hydrostatic lift-locks is their exceptional 
economy. With a lift of 86 ft. as occurs several times 
in the crossing of the Alb, we have a cost of construc- 
tion estimated at 34 million marks (pre-war basis) as 
opposed to an estimate of 5.6 million marks for the cost 
of construction of two chamber locks in flight, each of 
43-ft. lift and equipped with storage reservoirs for 
conserving water. The difference, it will be seen, 
amounts to more than 2.1 million marks. If we take 
into consideration also the cost of the necessary plant 
for pumping back the used water in connection with 
the storage reservoir; and the capitalized annual oper- 
ating cost, the difference in cost between a lock of this 
design and a flight of chamber locks increases to about 
five million marks, all on a pre-war basis. This advan- 
tage diminishes, of course, as the lift decreases, but, 
varying with local conditions, it still obtains at lifts 
as low as 43 to 46 ft. For smaller lifts, down even to 
23 or 30 ft., comparisons show that the second type, with 
boat inside displacement chamber, may be advantageous. 

Counterweighted Lift-Lock—Another design for a 
lifting installation has been prepared jointly by four 
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Longitudmal Section Cross Section 
SECTIONS THROUGH COUNTERWEIGHTED 
LIFT-LOCKS 
The counterweight is divided into many small elements each 
supported by its own wi'ire-rope but the elements of each group 
are so yoked together that failure of a rope simply distributes 
the load of its — among the other ropes of the group. Lift- 


ing power is applied through compensating levers that insure 
holding the lift-tank level. 


FIG. 6. 


PROPOSED HYDROSTATIC LIFT-LOCK FOR LOW LIFTS 


In this type the displacement chamber is used also to contain the vessel being locked 
through. The reinforced-concrete end-plates of the chamber are rectangular and of such 
height and design that they form also the end walls of the tank in which the chamber 
Lifting power is applied at both ends of the chamber. 
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engineering firms; Demag of 
Duisburg; Dyckerhoff & Wid- 
mann Co., of Biebrich; Gute- 
hoffnungshiitte, of Oberhausen 
and the Siemens-Schuckert Co., 
of Berlin, who specialize in 
crane design, civil engineer- 
ing, structural design, and 
electrical apparatus, respec- 
tively. This scheme does not 
contemplate using the buoy- 
ancy principle but relies upon 
an ordinary mechanical lift, 
using counterweights to com- 
pensate for the weight of the 
trough and its contents. As 
this must involve the handling 
of heavy loads at considerable 
height, the supporting structure will necessarily be mas- 
sive and require careful design to provide for uniform 
distribution over the foundation. The general appearance 
of the outside of such a structure is shown in Fig. 5. 


Section A-B 


FIG. 5. COUNTERWEIGHTED LIFT-LOCK 


In this design the tank and its contents are counterweighted, 
making necessary a massive supporting structure. 


Both ends of the trough and of the canal reaches are 

closed by double-walled gates which provide security 

in case of damage to either inner or outer walls. The 

gates are raised by electrically-operated winches which 
are so interlocked with the main winding-gear that 
the trough cannot be moved while the gates are open 
and neither the trough nor the reaches can be opened 
unless the trough is in an end position. 

Raising and lowering are effected by a number of 
electrically operated winches and endless link chains 
which travel over sprockets and are connected to the 
trough by a system of equalizing levers. (See Fig. 6.) 
These insure an equal distribution of the load and hold 
the trough level. Two sets of brakes are provided, one 
electro-magne‘ic and the cther operated by compressed 
air. Both act automatically in case of accident. 

The weight of trough and contents is balanced by a 
series of counterweights arranged in groups and sus- 
pended by wire ropes. As these weights are inde- 
pendent of each other, each rope has only to carry the 
assigned load; but a frame surrounding each group 
of weights prevents the fall of any weight. If one 
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rope should part the load of its counterweight would be 
distributed evenly among the remaining ropes. 

Operation—Vessels are towed into the trough by 
electric capstans. The operation of the lift is auto- 
matically regulated so that it moves slowly until it is 
clear of the reach. It is then brought up to normal 
speed, which is maintained until it attains the other 
reach, when it is gradually reduced. A single locking 
requires about 17 minutes, ascent and descent requires 
about the same interval. As in all such cases more time 
is required to get the boat in and out of the trough 
than to perform the lifting operation. Owing to the 
counterweights, power is required only to overcome 
starting inertia and friction. 

A distinctive feature of the design is the handling of 
heavy loads by subdividing them and distributing them 
over a large number of comparatively small carrying 
elements. In this way details are kept within limits 
that have already been proved adequate and safe in 
actual practice; and any damage element may be re- 
placed quickly without disturbing the operation of the 
entire installation. In accordance with this principle, 
160 parallel connected ropes are used to carry the 
trough and its contents. The lifting chains and winches 
are strong enough to take up the stresses that would be 
produced if the trough should accidentally run dry. 

Water-Power—As a canal only 50 miles in. length 
crossing a high plateau cannot be maintained by tools 
levied on shipping, it is planned to develop the Neckar 
as far as Mannheim and the Danube as far as Kehlheim 
to produce sufficient power to pay for the canalization 
of the Neckar and Danube as well as for the crossing of 
the Alb. 

Under these conditions the tolls required on the entire 
canal will be about equal to those which are raised on 
the Rhine. 

We are indebted for the information contained in this 
article to Dr. Karl Haller, Regierungsbaumeister, Stutt- 
gart, and Emil Krahnen, M.E., Duisburg. 


Asphalt Paving Costs of 1916 and 1922 
Compared 
N ITEMIZED analysis of the cost of asphalt paving 
in Chicago as of 1916 and 1922, based on actual 
prices, is contained in a report by F. J. Herlihy, general 
manager, White Paving Co., Chicago, acting for his own 
concern and the firms of R. F. Conway Co., and the 
American Asphalt Paving Co. The report is made to 
M. J. Faherty, President, Board of Local Improvements 
of Chicago, in rebuttal of charges made by the Chicago 
Tribune that asphalt paving bidding prices in 1922 in- 
dicate exhorbitant profits. 
Comparison in detail is made of wages and prices, 
item by item, for 1916 and 1922. As summarized, the 
results are as follows: 











Item 1916 1922 
Concrete base: sq. ps. 
Materials. . . : $0.5831 $1.046 
PEED MOMS, . .... -worcrons 0.0470 0.098 
Mixing and ore. cae 0.0899 9: 185 
Plant cost 0.0153 0.042 
ONE x cence cheus <enedinessebde cubs +ivatinee .  $0.7353 $1. 371 
Asphalt yd, 
fateriale $0.5867 $0.9414 
Plant charges. palionai'e here 'a wie sigutbemeare 0.0830 0. 1846 
Plant operation 0.0766 0.2084 
Hauling. ...... 0. 1065 0. 1879 
Laying. ...... 0.0418 0.0869 
Cement 0.0020 0.0035 
Total $0 8966 ¢!.6127 








NEWS-RECORD Vol. 89, No 
General overhead $0.0382 = ¢ 
Discount on bonds 0.0382 ( 
Construction bond............ 0.0191 0 
Field overhead auwies 0.0680 ( 
Total, sa.yd............... $1.7954 $3 
Profit what whee Sinai $0.1146 = $0 
Bid price. $1.9100 = $3 
Per cent profit............ 6.3 
These figures include pavement bile: Grading « 


are shown to have similarly increased as follows: 


Item 1916 1922 
General overhead, cu.yd. $0.0144 $0 
Discount on bonds oak 0.0144 0 
Construction bond... ....... 0.0072 0 
Operation ; 0.6133 2 

TE een ee peo 3 id eres atin $0.6493 $2 3 

PR Sow gatseukadad ob he's cawea wage wide ete calle $0.0707 = $0 384) 

Sep ttinns a Mar ob he ctv x » ach or $0.7200 $2 7200 


For curb and gutter conubuedtion at the two dat». 
the figures given are: 


1916 1922 
ERE hu Soha pins $.5469.55400a PN KaSeuaes sc euny $0.5933  $1.1214 
(PRE SEE Oe aS ee ee ee Pad ete $0. 0867 $0. 128¢ 
Bid, obeeee Ciel at eel shen Chiasson eds ; $0. 6800 $1. 2500 


~ Pulling Concrete Piles at the 
Galveston Causeway 


Utilizing Equipment on Hand 7,500 Piles in the 
Capped Bulkhead of Old Filled Portion 
Removed by Portable Derricks 


WO traveling derrick plants at each of three points 

were used to pull the 7,500 reinforced-concrete 
sheetpiles along the new portion of the Galveston 
Causeway where concrete arches to give a wider water- 
way have replaced the former earth fill held in place 
by bulkheads of sheetpiling. From 10 to 70 piles per 
Cay were pulled by each plant, the estimate being 30 
piles per day minimum. The cost of pulling and loading 
on barges was $4.50 per pile; towing, handling and 
stacking cost $2 to $2.50 per pile. 

In the original construction the approaches consisted 
of an earth fill confined between parallel rows of sheet- 
piles driven 150 ft. apart with their tops projecting 
4 ft. above mean low tide. The top was a reinforced- 
concrete cap, 18 in. high and 24 in. wide well anchored 
to the reinforcing steel which was left protruding above 
the pile heads. The piles were 10 x 18 in. in cross 
section, 18 ft. long and penetrated the fairly tough clay 
8 to 10 ft. The confined fill was sloped upward on a 1 
to 2 slope to El. 15 (zero is at mean low tide). This 
slope was protected by a lightly reinforced-concrete 
blanket 6 in. thick. The bottom of this slab was sup- 
ported on top of the cap over the sheetpiling and its top 
was supported on the base of a concrete railing. The 
foundation of the railing rested on the sand fill. 

During the 1915 tropical hurricane the gulf waters 
were carried with great force over the top of the 
causeway undermining the upper support of the slab 
by scour and rupturing it as it subsided. Passages for 
the water were opened and the sand fill was rapidly 
washed out letting the slab fall lower and lower until 
it became a heap of wreckage, but the sheetpiling bulk- 
heads were not damaged. 

In the reconstruction of the destroyed portion of 
the causeway, which was begun in the latter part of 
1917, the entire approach has been replaced with re- 
inforced-concrete arches similar in design to the main 
structure which suffered no damage. This old arched 


structure consisted of 28 reinforced-concrete arches 
of a clear span length of 70 ft. each. The new or 
additional work consists of 28 arches on the Galveston 
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(sland end and 51 arches on the Virginia Point or main- 
land end of the causeway. All new arches have 60-ft. 
‘ear span and are supported on piers 10 ft. wide, making 
the span of additional arches 70 ft. c. toc. of piers. The 
arched structure is 63 ft. wide, thus leaving the two 
rows of sheetpiles 44 ft. from the arches on each side. 

The sheetpiles, which extended 4 ft. above mean low 
tide, were considered an obstruction to the flow of 
water through the arches. As one of the main purposes 
in adopting the arch type of construction was to get a 
maximum of waterway, it was decided to pull all of the 
piles after completion of the arches. Their presence 
during construction was valuable as a cofferdam for 
excavation and foundation work as they were so closely 
and well driven that it required very little pumping to 
make dry excavation possible. 

In deciding on the best and cheapest method for the 
removal of the piles, consideration had to be given 
to the various obstacles to be encountered. Floating 
equipment appeared to be the ‘logical plant to be used 
but owing to frequent low tide conditions and a large 
amount of debris from old wreckage strewn along both 
sides of the sheetpile wall it was decided impracticable 
to use such a plant. Furthermore as no floating plant 
had been used in construction it would have had to be 
provided at great expense. A number of traveling 
derricks of heavy type from the construction plant were 
immediately available. It was also found that these 
derricks could be operated regardless of tide conditions. 
Therefore this equipment was used. One rail for the 
movement of the derrick plant was laid on top of the 
concrete cap; the other rail was supported on a line 
of old timber piles capped with 12 x 12-in. stringers 
which were driven as the work progressed. 

The operations of pulling were as follows: One der- 
rick was used to drive the piles for the track of which 
there was 300 lin.ft. used. It also removed all debris 
and wreckage found within reach of the boom. The 
boom on this derrick was headed in the direction of 
travel, the mast being placed over the concrete wall 
support. Following was the second or pulling derrick, 
which not only pulled the piles but also dismantled the 
track as it went along and loaded the withdrawn piles 
on pontoons. As fast as the wooden piles and stringers 
were dismantled they were floated ahead to the forward 
plant and redriven. This arrangement made necessary a 


PULLING CONCRETE PILES AND LOADING ON LIGHT- 
DRAFT SCOW 


Boom down giving a side pull to break bond and disen e 
pile. Derrick, supported on pile cap, is moved back at 
intervals, cap dynamited and pulling continued, 
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BULKHEAD OF FORMER FILL ACTED AS COFFERDAM 
DURING ARCH CONSTRUCTION 


minimum amount of piles, track rails and stringers 
all of which were from the construction material. 

Dynamite was used in the removal of the concrete 
cap, which was shattered and then picked loose with 
picks. About six 3-lb. cartridges of dynamite were 
placed on top of the concrete cap every 5 ft., mud-capped 
with clay about 8 in. thick and discharged with electric 
exploders. About 18 ft. of cap was broken off at one 
time. The boom was then lowered and a side pull 
made on the sheetpiling to break the bond between the 
piles and to disengage the core lock binding them to- 
gether. A chain sling was then made around the pile 
head, the boom raised and a vertical pull exerted lifting 
the pile out of place. After pulling 10 or 12 piles in 
this way, the derrick was rolled along and the operation 
was repeated. Most of the piles pulled came out fairly 
easily but in some cases it required as much as 45 
min. to extricate one pile. 

The water of the bay is very shallow and at low tide 
insufficient to float barges. Small gasoline tow boats 
were used in towing the piles away after pulling. Sev- 
eral small 16 x 30-ft. scows were built for a displace- 
ment of 6 in. light. They were able to haul the piles 
at the rate of 8 to 12 per load depending on the tide. 
At full tide the bay was usually so rough that navi- 
gation was impossible, making the removal of piles 
a difficult and rather expensive operation. The piles 
weighed nearly 2 tons each and had to be towed on an 
average of 3,000 ft. to a point where they were un- 
loaded by a stiff-leg derrick to small tram cars pulled 
by a dinkey engine to the material yard, a distance of 
1,500 ft. farther away. Here they were unloaded: by 
another derrick and stored for further disposition. 

This work was done by and under the immediate di- 
rection of H. F. Jonas, who took over the completion 
of the Causeway after the work was abandoned by the 
contractor, June 15, 1920. Prior to this date from 
Oct. 1, 1917, Mr. Jonas had been supervising engineer. 
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LETTERS TO THE EDITOR 


This department aims to be a forum for the discus- 
sion of the views of engineers and contractors. 
The range of interest should be as wide as possi- 
ble. Contributors are, therefore, asked to make 
their letters short. 








A Tribute to the Late Thomas B. Bryson 


Sir—The article in Engineering News-Record, Sept. 21, 
p. 493, containing a record of the career of the late Thomas 
B. Bryson, omits note of a very important and hazardous 
piece of work which occupied much of his time for two 
and a half years. During 1914, 1915 and 1916, the work of 
building the cofferdam for the 46th St. pier rock excavation 
was carried out by Holbrook, Cabot & Rollins under the 
direction of the writer. Very little knowledge was at hand 
concerning the exact action of the 70-ft. steel sheetpiles 
forming the core of a high gravity dam with a head of 55 ft. 
Much movement, which at times became alarming, took 
nlace. Mr. Bryson, as vice-president of the contracting 
firm, gave his constant attention to this work, and the 
writer desires to acknowledge in full his indebtedness to the 
memory of this great engineer-contractor for his having 
overcome many serious difficulties successfully. 

CHARLES W. STANIFORD, 
Former Chief Engineer, Dept. of Docks and Ferries, 
New York City. 
New York, Sept. 22. 


Which Is the Highest Dam in the World? 


Sir—Permit me to ask a simple question to which engi- 
neers may give different answers: Which is the highest 
masonry dam in the world? This depends upon what one 
calls the height of the dam. Is it the distance from the top 
to the lowest point in the foundation, measured in a vertical 
line, or is it the elevation of the crest above the lowest point 
in the foundation, wherever it may be, measured, if neces- 
sary, in vertical offsets? 

To take a practical example, based upon data recently 
furnished to the writer by the United States Reclamation 
Service: The elevation of the crest of the Arrowrock Dam 
above the lowest point in the foundation, which-in this case 
is at the downstream toe of the dam, is 348.5 ft., while the 
vertical distance from the crest to the lowest point in the 
cutoff trench is only 326 ft. Which of these two distances 
is the height of the dam? It seems to the writer that the 
answer should be that the latter distance is, strictly speak- 
ing, the height of the dam and that the former is simply the 
elevation of the crest above the lowest point in the 
foundation. 

If a railroad embankment were 50 ft. high, except near 
one of the slopes where the ground was 50 ft. lower, no 
engineer would call the height of this embankment 100 ft. 
If a rectangular tower were 100 ft. high, except at one 
corner where the foundation rock sloped to an elevation 
50 ft. lower, the height of this tower would undoubtedly be 
called 100 ft. and not 150 ft. 

According to information given the writer by engineers 
connected with the construction of the Camarasa Dam, 
built in Spain in 1918-20, this dam is founded on rock 
which is practically level, and its maximum height, 
measured in a vertical line, is 334.66 ft. In an article by 
W. Ranney in your issue of Aug. 17, 1922, the maximum 
height of this dam is given as 333 ft. Even if we take this 
figure, the Camarasa Dam is 4.5 ft. higher than the Arrow- 
rock Dam, measured vertically from the top to the bottom. 

New York, Sept. 22. EDWARD WEGMANN. 


(Mr. Wegmann’s next to last paragraph illustrates per- 
fectly the difficulties involved in any definition of maximum 
height. He arbitrarily defines his embankment as a 50 ft. 
one and his tower as a 100 ft. one. Fifty feet above what; 
one hundred feet above what? Neither embankment nor 


tower presumably is resting on a plane perfectly horizontal’ 


except for a single geometrical point below the re nainder. 
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Our opinion is that the Arrowrock Dam still leads 
world from the viewpoint of bigness or maximum hei 
which is the most common and reasonable conception 
magnitude of a dam expressed in one dimension. “HH. 
High Is a Dam?” is discussed at some length in our editor... 
pages this week.—EpITorR.] 


The Use of Diagrams for Reinforced- 
Concrete Design 

Sir—In considering design in reinforced concrete we a»: 
faced at the outset with difficulties that do not occur with 
other materials. Bearing in mind that the best design is not 
necessarily the one that uses the least material or the on 
in which the material is most fully and uniformly stressed 
but is the one which fulfils best the requirements of the case 
with due regard to cost, it follows that a satisfactory 
standardization of reinforced-concrete sections is a difficult 
thing to attain by reason of the larger number of variables 
involved and the much more complex way in which they 
enter into the problem. Hence, in general, a far greater 
amount of individualistic designing is brought in. 

Such work may be done in two ways, either by working 
out every case from first principles, using the standard 
formulas and methods based on generally approved assump- 
tions, or by reducing these to the form of diagrams with or 
without making simplifying assumptions. Reinforced-con- 
crete design, by reason of the cumbrousness of many of the 
rigidly correct algebraic expressions involved, lends itself 
naturally to treatment by graphical charts. It is an easy 
matter to prepare a set of graphs which will give the solu- 
tions of all the fundamental formulas for stresses, sectional 
areas, etc., and I have used a series of such charts to cover 
all ordinary problems of beams, slabs and columns where 
definite maximum unit stresses in concrete and steel are 
specified. 

If plotted sufficiently carefully and to suitable scales such 
diagrams are capable of simplifying design arithmetic con- 
siderably without sacrificing in any way the accuracy of the 
algebraic calculation. Most of them can be found, either 
plotted right out or indicated diagrammatically in the prin- 
cipal text-books and involve no novelty of any sort. They 
are the limit to which it is possible to carry graphical treat- 
ment without introducing simplifying assumptions. It is 
this latter process which produces the crops of diagrams to 
which the articles in Engineering News-Record have from 
time to time referred, and the inexhaustible supply is due 
apparently to the large variation in the assumptions made. 

In an endeavor to simplify as far as possible the routine 
of my own calculations I have examined at different times 
various diagrams and theories published in the engineering 
press. As a result I have become chary of accepting pub- 
lished charts without a rigid examination of the methods by 
which they are produced. The simplifications admissible in 
one case may be of dubious validity when applied to another 
type of structure. It is the exception rather than the rule 
for the inventor of a new designing diagram to enter into 
the algebraic processes by which his results are achieved 
and to publish the degree of accuracy of his chart in its ap- 
plications. Yet it should be the rule. Otherwise serious 
errors may arise easily by the use of the diagram for cases 
for which it is not adapted. The user of the chart usually 
implicitly believes its accuracy and develops a faith in it 
born of a blissful ignorance of the shortcomings of its basic 
assumptions, 

There are a number of calculations which frequetly arise 
in reinforced-concrete design where the only alternative to 
using a.chart based upon approximations is to make tedious 
arithmetical calculations on the basis of trial and error. 
Such cases occur with beams and slabs which have to resist 
combjnation of direct and bending stresses. For these the 
graph is of great value provided its limitations are kept 
fully in view when it is being used. In a doubtful case 


stresses can always be figured as a check after the section 
has been designed. : 

I conclude, therefore, that the most suitable procedure in 
reinforced-concrete design is that in which the fundamental! 
formulas are developed out in the form either of charts 01 
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‘ables which are used to form the basis of simplified arith- 
netical work. This method absorbs somewhat more time in 
nractice but has the great advantage of giving complete 
onfidence in the results. If the office be one in which there 
's specialization in any particular form of strueture it will 
pay to develop a series of standards adaptable to it. These 
-an be determined once for all and tabulated in much the 
same way as structural steel details can, but a greater 
degree of latitude must be allowed in the standards if they 
are to meet successfully the more varying conditions of rein- 
foreed-concrete construction. It is unwise to use all-embrac- 
ing diagrams unless fully conversant, by direct analysis and 
test, with their limitations, particularly when their origin 
and the process of their development is at all obscure. 
London, Eng. E. G. WALKER, M. Am. Soc. C.E. 
Aug. 1. 





Net Section of Riveted: Tension Members 


Sir—Referring to Prof. C. R. Young’s comment on my 
letter concerning net section in riveted tension members, in 
your issue of Sept. 21, page 490, I wish to point out two 
things. First, there is a distinction between a riveted seam 
in two tank or boiler sheets and a tension member that 
is perforated with holes for rivets. Second, the important 
question of economy enters in a way Prof. Young does not 
seem to appreciate. 

As I stated in my earlier letter a plate seam has a zigzag 






One broke thus Five broke thus Three broke thus 
NINE TENSION TESTS ON PERFORATED BARS 


line of holes, and each hole contains a rivet pulling against 
the metal. This constitutes a concentrated load tending 
to tear the plate beside the rivet hole. Naturally the zigzag 
line will be the one to rupture, and the stress will not ap- 
proach uniformity between the rivets. 

In a perforated tension member the rivets, excepting at 
the end connection or a splice, are merely holding the parts 
together and are under little or no stress. The stress of 
the member has ample opportunity to distribute itself, with 
approximately uniform intensity, over the area between the 
holes. 

Of course the detail of the end or of a splice is a govern- 
ing detail in a tension member, and, as Prof. Young points 
out, I emphasize this in my book; but it is also true that 
the end detail need not govern the section of the body of 
the member. In my book, “Steel Designing,” page 202, this 
very thing is emphasized, for it is recommended that the 
rivets in the splice be tapered so as not to take out unnec- 
essary holes in the body of the member. Also it is pointed 
out, on page 191, that the area beside a pin hole should be 


50 per cent greater than the net section of the member re- - 


quires. This corresponds in a measure to a rivet seam, 
where a concentrated load occurs at the rivet. 

Another distinction between a plate seam and a struc- 
tural member end connection is that the structural member 
has the rivets distributed along a fraction of the length of 
the member. The necessity of this, in good design, I also 
point out. 

On the question of economy: If a rivet seam requires 10 
per cent or 30 per cent excess area in a zigzag section, as 
determined by test, it should of course be so designed;,.and 
if an end detail requires like excess area, because of ‘stress 
in the rivets, the same should be supplied. But it is not 
economical to penalize a bridge member perhaps 40 or 50 
feet long because the end detail needs this provision. In 
proper design end details are commonly given excess area 
in any event. 

It is in long angles of girders and tension members, 
which have several rows of holes, and in component plates 
of girder flanges and tension members, where the rule of 
adding 10 to 30 per cent extra area in a zigzag section 
means a large addition to the weight of a structure. This 





is not a mere academic question. It affects designing very 
vitally. It should not be determined on the basis of un- 
supported theory, especially a theory having no confirma- 
tion in tests. Tests of perforated plates, not of riveted 
seams, should be the criterion. 

Prof. Young points out that some of my tests published 
in Engineering News, May 3,.1906, p. 488, are unsymmetri- 
cal, and therefore other effects are brought in. This is 
conceded, but he does not dwell on tests 28 to 36, which 
were symmetrical and which had three ways of breaking 
through the holes, one transversely through a central hole, 
one transversely through two half holes on the edges, and 
one in a zigzag line. All have equal area. I do not see 
how the ultimate unit stress in these tests, or any other of 
my tests, has any bearing on Prof. Young’s theory. His 
theory is supposed to prove that a large percentage of area 
is required in a zigzag line for strength equal to that in a 
transverse line. If that theory is correct, every one of these 
nine tests, or of nine hundred, should break in the zigzag 
section. Not one of the nine broke solely in that section. 
One broke transversely through the central hole, five broke 
on the diagonal line on one-half of the bar, three broke on 
the diagonal line on one-half and simultaneously on the 
transverse and the diagonal line on the other half (see 
sketch). 

This seems to indicate clearly that the strengths on the 
transverse and diagonal sections of equal area are about 
equal. EDWARD GODFREY, 
Pittsburgh, Sept. 30. Structural Engineer. 





Painting Galvanized Sheets 


Sir—There is apparently a wide difference of opinion as 
to when and how galvanized iron sheets for roofs of build- 
ings are to be painted. 

It is pretty generally accepted that new sheets are difh- 
cult to paint, and moreover the paint does not adhere to 
them as it should, owing to the grease on the sheets. Al- 
lowing the sheets to be exposed to the weather for several 
months before painting is probably quite a good method. 
It is not practicable to lay the sheets outside for the neces- 
sary time, and so they are usually put direct onto the build- 
ing and after 6 or 9 months painted. This has one very 
bad feature, and that is that it is not possible to paint both 
sides of each sheet at the overlaps and also behind the 
purlins, girts, ete. 

What is really wanted is a preparation to wash the 
greasiness off the sheets and still not destroy the zinc 
coating. 

In Trautwine’s “Civil Engineering,” page 1162, he says: 
“Paint does not adhere well to new zinc, and this is the 
principal reason why new galvanized roofs are not painted; 
but this may be remedied by first brushing the zinc over 
with the following: One part chloride of copper, one part 
nitrate of copper, one part sal-ammoniac. Dissolve in 64 
parts of water. Then add one part of commercial hydro- 
chloric acid. Dries within 12 to 24 hrs. and may then be 
painted.” Hool & Johnson’s “Building Construction,” page 
1015, says: “If galvanized iron is allowed to weather for a 
year before painting, ordinary oil paints may be used, but 
if new the surface must be specially treated to enable the 
paint to adhere. A satisfactory method is to brush the 
surface of the galvanized iron with a solution of 6 oz. of 
acetate of copper to a gallon of water, allowing this to dry 
for about 24 hrs. before painting.” 

Objections have been raised. to these methods’ on the 
grounds that the chemical ‘action which takes place between 
the copper and the zinc is highly detrimental to the’ ziric. 
Is this the case? Has a solution of caustic soda ever been 
tried and, if so, with what results? 

Owing to the large number of buildings throughout the 
world which are covered with galvanized sheets, I think it 
would be of great advantage to many people if the opinions 
of some of our well known authorities could be given 
through the medium of your valuable pages. 

F. H. THOMSON, 
Clerk of Works, Glenfield & Kennedy, Ltd. 
Kilmarnock, Scotland, Sept. 26. 
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Dates Set for Hearings on To Investigate Brake Equipment Congress to Provide Funds 


Rail Consolidations 


I. C. C. To Take Up During November 
Plans for Western’ Mergers— 
Southern Hearings Now On 


With the approach of the dates-set by 
the Interstate Commerce Commission 
for hearings on some of the important 
elements of its tentative plan for the 
consolidation of the railroads of. the 
country into not more than eighteen or 
twenty groups, public interest has. be- 
gun to focus on the proposal. At pres- 
ent three developments ate in the’ im- 
mediate foreground. »-* on 

At a hearing now in session in At- 
lanta, Ga., representatives of the 
Georgia, Florida & Alabama R.R., have 
suggested a system having as_its 
main stem the Seaboard Air Line. The 
plan contemplates the inclusion also of 
the St. Louis-San Francisco Ry., from 
Memphis to Birmingham; the Western 
Ry. of Alabama, from Selma to Mont- 
gomery; the Southern Ry. from Selma 
to Meridian, and from Warm Springs 
to Columbus; the Alabama & Vicksburg 
Ry:, the Atlanta, Birmingham & At- 
lantic Ry., the Carolina, Clinchfield and 
Ohio Ry., and the Georgia, Florida and 
Alabama Ry. Such a system, it is con- 
tended, would provide for an adequate 
outlet to the Mississippi, the Ohio, and 
the coalfields. 

In the Northwest, the first hearing 
scheduled is for Noy. 17, when it is ex- 
ected that the Great Northern, the 
Northern Pacific and the Chicago, Bur- 
lington and Quincy roads will try to 
convince the commission that they 
should be consolidated into one group. 
In the plan of the commission the 
Northern Pacific and the Burlington 
have been grouped with the Denver & 
Rio Grande, the Western Pacific and 
other smaller roads, while the Great 
Northern has been linked with the Chi- 
cago, Milwaukee and St. Paul, the 
Minneapolis and St. Louis and others to 
form another trunk system. The three 
roads that seek consolidation are the 
so-called Hill roads and now represent 
a community of interest, but the pur- 
pose of the commission is to provide a 
strong partner for the St. Paul so that 
there may be a fair competition in the 
northwestern territory. 


THE WESTERN SITUATION 


The situation in the far West will be 
aired at a hearing, called for Nov. 21, 
on the application of the Southern 
Pacific Co. for permission to retain 
control of the Central Pacific. Under 
a decision of the Supreme Court, that 
control has been dissolved as being 
a violation of the Sherman anti-trust 
law, but the Southern Pacific now ap- 
plies under the terms of the Transporta- 
tion Act of 1920. 

This law gives to the Interstate Com- 
merce Commission the authority to per- 
mit common control when it appears to 
be in the public interest. anwhile 
the Union Pacific R.R. is preparing to 


urge that the petition of the Southern 


The whole question of the adequacy 
of power brakes and appliances in: use 
on the equipment of the railroads of 
the country is to be.considered at a 
hearing Nov. 8 before Examiners Mul- 
len and Borland of the Interstate Com- 
merce Commission. One of the main 
questions involved is whether or not 
air-brake manufacturers are applying 
to their product the improvements 
which are available or whether the 
situation is such as to make it im- 
practicable to apply commercially many 
of the improvements which are worked 
out but which for economic reasons, 
under present conditions cannot be 
applied promptly to the commercial 
product. 


Permit Sought for Developing 
Mexican-U. S. Power Site 


The first power project affecting the 
international boundary with Mexico, 
which has come before the Federal 
Power Commission, is that covered by 
an application of R. W. Morrison, of 
St. Louis. It involves the erection of a 
power dam 30 ft. high in the Rio 
Grande 10 miles above Laredo, Texas. 
No public lands are involved but Con- 
gress has declared on various occasions 
that the Rio Grande is to be regarded 
as navigable as far up as El Paso. 

The Federal Power Commission can- 
not authorize the construction of that 
part of the project located in Mexican 
territory but it is understood that the 
necessary permission already has been 
obtained from the Mexican government. 
It is the intention to install equipment 
capable of generating 5,000 hp. to sup- 
plement the 5,000 hp. steam plant which 
now is furnishing the electricity used 
in Laredo. 





Pacific be denied with a view to a later 
union of the Central Pacific with the 
Union Pacific itself. The Ripley plan 
upon which the Interstate Commerce 
Commission’s plan was based, provided 
for such a step in order to complete the 
Union Pacific road from its present 
terminus at Ogden, Utah, to the coast; 
but the commission modified this plan so 
as to include the Central Pacific with 
the Southern Pacific, as was the condi- 
tion prior to the decision of the Supreme 
Court. Public opinion throughout the 
territory served the roads has been 
much aroused aad both parties to the 
controversy are conducting campaigns 
of education to win public support for 
their contentions. 

Meanwhile reports from Washington 
indicate that) Senator Cummins is 
planning a move to make compulsory, 
rather than permissive, the grouping of 
the roads into a limited number of sys- 
tems as is contemplated by the tentative 
plan of the Interstate Commerce Com- 
mission. According to Thomas De Witt 
Cuyler, chairman of the Association of 
Railway Executives, the railroads will 
adopt no policy with respect to such a 

roposal until the nature of the legis- 
ation had been clearly defined. 


for Waterways Projects 


Important Items in River and Harbor 
Bill Include Projects on Three 
Coasts and Great Lakes 
Washington Correspondence 

Appropriations covering most of the 
river and harbor act, approved by the 
President on Sept. 22, will be made dur-. 
ing the December session of Congress 
The more important projects included 
in the act of Sept. 22 are as follows: 

Expenditure of $10,400,000 has been 
recommended by the Chief of Engineers 
for the improvement of the New York 
and New Jersey channels. There is 
a demand for a better channel from 
Sandy Hook to South Amboy. An 
initial appropriation of $3,000,000 is 
desired, to be followed by such appro- 
priations as may be necessary to com- 
plete the work in five years. 

Proposed improvement of Newark 
Bay and of the Hackensack and Passaic 
Rivers calls for an estimated expendi- 
ture of $2,150,000. The plan is to 
dredge the channel in Newark Bay 30 
ft. deep and 1,800 ft. wide at the 
entrance, narrowing to 400 ft. below 
the Central Railroad of New Jersey 
bridge across the bay. That width is 
to be continued to the junction of the 
dredged channels in the Passaic and 
Hackensack Rivers and up the Hacken- 
sack to the bridge of the Central Rail- 
road of New Jersey; thence 20 ft. deep 
and 300 ft. wide to deep water 4,800 ft. 
above the Lincoln Highway bridze. 


OTHER RECOMMENDATIONS 


To extend the present sea-wall at 
Galveston to the south jetty will require 
an expenditure of $670,000. 

Expenditure of $1,759,000 has been 
recommended by the Chief of Engineers 
for the further improvement of the 
waterway which extends from Sabine 
Pass through the Port Arthur and the 
Sabine-Neches Canals and the Neches 
River to Beaumont, Texas. Proposed 
improvements in the vicinity of Ar- 
ansas Pass and the construction of a 
safe and adequate harbor at Corpus 
Christi involve an estimated cost of 
$5,051,900. The plan is to complete 
this work within two years. 

The plan for the further improve- 
ment of the Monongahela River calls 
for the ultimate expenditure of $6,- 
640,439. 

It is proposed to improve Milwaukee 
Harbor by extending the present north 
breakwater 1,760 ft., so as to give a 
total length of 10,370 ft. A new south 
breakwater having a total length of 
9,650 ft. has been recommended. The 
channel is to be deepened to 21 ft. The 
total estimated cost of the project is 
$4,000,000, with an initial appropria- 
tion that need not exceed $1,000,000. 

The further improvement of the 
entrance to San Francisco harbor in- 
volves the dredging of the channel 
through the outer bar to a depth of 40 
ft. and a width of 2.000 ft. 
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Road Engineering Education 
Subject of Conference 


Educators, Engineers and Automotive 
Men to Harmonize Differences 
in College Curricula 


Education in highway engineering 
and highway transport was discussed 
at a conference of educators, highway 
officials and representatives of the auto- 
mobile industries in Washington, D. C., 
on Oct. 26, 27 and 28. About 400 dele- 
gates were in attendance. Addresses 
were given by leaders in the field and 
eleven committees sitting several hours 
a day brought in preliminary reports 
on various phases of college training 
in highway engineering and transport. 
These reports were referred to a co- 
ordinating committee which will formu- 
late a recommended curriculum for en- 
gineering schools which wish to fit 
students for highway work. 

Speaking of the opportunities for 
engineering college graduates in high- 
way engineering, Thomas H. MacDon- 
ald, chief of the U. S. Bureau of Public 
Roads, pointed out that “on the basis 
of the more conservative estimate of 
actual expenditures, and without at- 
tempting to fix closely the proper per- 
centage of cost for engineering serv- 
ices, there should be invested annually, 
at the present rate, for the engineering 
and administrative control alone, from 
30 to 60 million do!lars. The tendency 
of highway legislation is most favorable 
to the man who will consider the high- 
way field as his future work. There are 
opportunities in more than a dozen of 
major fields directly connected with 
highway work. The rate of highway 
improvements has not kept pace with 
the demand which, together with the 
program now definitely recognized, 
make certain a long period of activity.” 

In the automobile industry and high- 
way transport, C. C. Hanch, vice-presi- 
dent, Automobile Chamber of Com- 
merce, urged the need and opportunity 
for college trained men for research, 
production, purchasing, sale extension 
and highway transport. So important 
is this supply of college men that the 
industry is now working out a plan by 
which close touch can be kept with 
graduates. 


HIGHWAY RESEARCH 


Research in highway engineering and 
particularly highway transport was 
urged by Dr. W. K. Hatt, director of 
the advisory board on highway research 
of the National Research Council. 
Pointing out that very few problems 
in highway engineering could be ap- 
proached with any considerable num- 
ber of determined facts, action was 
urged by engineering colleges to develop 
plans for research work. 

Highway finance was the subject of 
an important paver by A. J. Brosseau, 
U. S. Chamber of Commerce. 

Mr. Brosseau urged that five steps be 
taken to insure adequate and uniform 
financing. They are: prepwration of a 
construction budget by every state; that 
cost of construction shall be borne by 
state bond issues; preparation of a bud- 
get of current operating costs; expendi- 
tures in all states should be under the 
supervision of the state highway de- 
partment, and regulatory power should 
be as flexible as possible and lodged en- 
tirely with the highway department. 

The highway education Sand under 


Col. William D. Uhler 


Col. William D. Uhler, for a dozen 
years a prominent figure in the highway 
field and since 1915 chief engineer of 
the Pennsylvania 
State Highway De- 

artment, died in 

arrisburg, Oct. 
27, after a week’s 
illness. A cere- 
bral hemorrhage 
occurred Oct. 23 
and from then un- 
til the time of his 
death Col. Uhler 
was__unconscious, 
his entire left 
side and throat having been paralyzed. 
During the war he served first with the 
rank of major in the Ordnance Depart- 
ment and later as lieutenant-colonel in 
the Motor Transport Division. 

He was born at Nazareth, Pa., Nov. 8, 
1872, and began engineering work in 
1890 as rodman and instrumentman on 
the Lehigh Valley R.R. For the next 
14 years he was engaged principally in 
railway work with the Lehigh Vallev, 
the Maryland & Pennsylvania, and the 
Queen Anne’s (later the Maryland, 
Delaware & Virginia) Ry. 

His entrance into the highway field 
dated from 1904, following a period of 
six months at the U. S. Naval Academy 
as inspector in charge of quay-wall con- 
struction. His first highway dssign- 
ment was as road engineer for Caroline 
County, Md., a position from which he 
was promoted four years later to be en- 
gineer in charge of maintenance for 
the Maryland State Roads Commission. 
In this post he continued until 1912 
when he resigned to join the staff of 
the Bureau of Highways of Philadelphia 
waa regs assistant engineer. 

hen Samuel D. Foster resigned as 
chief engineer of the Pennsylvania State 
Highway Department, Governor Brum- 
baugh selected Col. Uhler as his suc- 
cessor, effective April 7, 1915. He had 
been the engineering head of the Penn- 
sylvania State Highway Department 
from that time until his death. 
_ Col. Uhler has taken an active part 
in engineering society affairs, particu- 
larly as they related to road work. He 
was the American Society of Civil En- 
gineers’ representative in joint relations 
with other national societies and com- 
mittees on paving brick. He is a past- 
president of the American Association 
of State Highway Officials and was a 
candidate, this year, for president of the 
American Road Builders Association. 








whose direction the conference was held 
and which will handle the educational 
committee reports and co-ordinate their 
suggestions into a specific course of 
college training consists of John T. 
Tigert, U. S. Commissioner of Educa- 
tion, chairman; Thomas H. MacDonald, 
chief of the Bureau of Public Roads; 
F. C. Boggs, colonel, Corps of Engi- 
neers, U. S: Army, representing the 
War Department; Roy D. Chapin, pres- 
ident of the Hudson Motor Car Co., 
representing the National Automobile 
Chamber of Commerce; Harvey S. Fire- 
stone, representing the Rubber Asso- 
ciation of America; F. L. Bishop, dean, 
school of engineering, University of 
Pittsburgh, representing the Society for 
the Promotion of Engineering Educa- 
tion; H. W. Alden, representing the 
Society of Automotive Engineers, and 
Walton C. John, secretary. 


ENGINEERING NEWS-RECORD 7€1 





The Engineer in 
Public Life 





ARTHUR S. BENT 


In spite of his responsibilities as 
senior member of the firm of Bent 
Bros., contractors, of Los Angeles, 
Calif., and presi- 
dent of the As- 
sociated Gener- 
al Contractors of 
America, Arthur 
S. Bent finds time 
for participation in 
a wide range of 
public activities. 
He is a director of 
the Merchants and 
Manufacturers As- 
sociation of Los 
Angeles, an organ- 
ization which has 
been credited with 
keeping Los An- 
geles industrially 
free for the last twenty years and 
which has a membership of _ thou- 
sands of business men. In addition, he 
is a director of the local Rotary Club, 
director of the Civic Development De- 
partment of the Chamber of Commerce 
of the United States, trustee of Pomona 
College, and a member of the Los An- 
geles Chamber of Commerce and the 
Municipal League. 

He is the son of a mining engineer 
and was born in California in 1863 in 
the mining region of the high Sierras, 
near the Yuba dam. After attending 
the public schools in Los Angeles until 
he was sixteen years old, he started 
work as a reporter for the Daily Ex- 
press of that city and after a couple 
of years of journalism he drifted into 
construction work and laid the founda- 
tion of the general contracting organ- 
ization of which he is now the head. 
Included in the list of completed works 
which the Bent organization constructed 
are the Sweetwater dam at San Diego, 
the Gibraltar dam at Santa Barbara, 
half a dozen concrete-lined oil reser- 
voirs, numerous water-works and sewer- 
age systems irrigation works and a 
large mileage of California state high- 
ways. 

Mr. Bent’s technical associations, in 
addition to the Associated General Con- 
tractors, include membership in the 
American Society of Civil Engineers, 
the American Association of Engineers, 
the American Concrete Institute, and 
other organizations, national and local. 
His practical knowledge and experience 
are regarded as an important asset to 
the work of the Civic Development De- 
partment of the U. S. Chamber of 
Commerce, which includes service and 
assistance on organization problems of 
local chambers of commerce, education, 
housing, city planning, and zoning, citi- 
zenship, immigration, Americanization, 
and civic research. 








Yo. Take Bids on Narrows Tunnel 


The Board of Estimate and Appor- 
tionment of New York City has ap- 
proved the plans, specifications, and 
necessary bond issue of $575,600 to 
cover the construction of the Brooklyn 
shaft of the Narrows tunnel to Staten 
Island. Bids are to be opened on Nov. 
24, 1922. 
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Engineers Explore Colorado 
River Canyons 


Expedition Makes Trips in Small Boats 
From Above Utah-Arizona Line 
to Needles 


A boat expedition through some of 
the canyons of the Colorado River both 
above and below the Grand Canyon has 
just been completed by a group of engi- 
neers and other interested individuals 
for the purpose of examining some of 
the principal dam sites of the various 
proposed developments now under con- 
sideration. 

The expedition was arranged by 
E. C. La Rue, hydraulic engineer, U. S. 
Geological Survey, who had previously 
made two other exploring journeys over 
a considerable portion of the river. The 
other members of the party were A. P. 
Davis, director of the U. S. Reclama- 
tion Service, Col. C. R. Birdseye, chief 
of the topographic division, U. S. Geo- 
logical Survey; R. E. Caldwell, state 
engineer of Utah; H. W. Dennis, con- 
struction engineer, Southern California 
Edison Co.; Charles P. Kahler, elec- 


Awaiting the party at Hall’s Cross- 
ing were five boatmen, who had brought 
up the river 120 miles from Lees Ferry 
four boats belonging to the Southern 
California Edison Co. These 18-ft. flat- 
bottom rowboats were lashed in two 
tandem pairs with an Evinrude motor 
on each stern boat. The start down the 
river was made on Sept. 8 with each of 
the boats carrying approximately 1,000 
pounds. 

The average slope of the river in 
Glen Canyon is slightly less than two 
feet per mile and, while there are sev- 
eral rapids in this portion of the river, 
all can be run safely in an open boat. 
The river channel is irregular and the 
boats frequently became grounded on 
sand bars or submerged rocks when at 
times it was necessary for crew and 
passengers to disembark and work the 
boats into deep water. 

Nine possible dam sites were exam- 
ined in Glen Canyon and detailed topog- 
raphy by plane table was taken at four 
sites. 

The distance covered daily varied 
from ten to thirty-five miles. Night 
camps were located usually near sites 





ONE-HALF OF THE COLORADO RIVER EXPLORING EXPEDITION 


trical engineer, Union Pacific System; 
Herman Stabler, chief engineer, Land 
Classification Board, U. S. Geological 
Survey; Clarence C. Stetson, secretary 
Colorado River Commission, Depart- 
ment of Commerce; Franklin Thomas, 
professor of civil engineering, Califor- 
nia Institute of Technology; John A. 
Widssoe, ex-president, University of 
Utah, and R. D. Young, Mayor of Rich- 
field, Utah. 

The party reached the river in Glen 
Canyon at Hall’s Crossing about 100 
miles by river above the Utah-Arizona 
line on Sept. 7, after traveling four 
days, the last three by wagon, for a 
distance of 175 miles from the Denver 
and Rio Grande R.R. at Richfield, Utah. 
The descent of several hundred feet 
from the plateau country to the river’s 
edge at Hall’s Crossing, while the most 
favorable in a distance of 200 miles, is 
particularly hazardous because of steep 
grade and side slope, and one of the two 
wagons carrying the supplies and bed- 
ding of the party narrowly escaped 
sliding off the edge of the cliff where a 
freighter had met such misfortune a 
few years ago. 


which were to be examined and when 
possible at side canyons with tributary 
streams for water. Side canyons were 
not always available and the river 
water was palatable after an oppor- 
tunity had been given for the silt to 
settle. 

A side trip of great interest was 
made up Aztec Creek five miles to the 
great Rainbow natural arch. Aztec 
Creek enters from the east and is sixty- 
nine miles above Lees Ferry and nine 
miles below the mouth of the San Juan 
River. An easy walk of two hours took 
the party to this great wonder of 
Nature which has been visited since its 
first known sight by white men in 
August, 1909, by about a hundred peo- 
ple according to the register at the arch. 
The usual approach to the bridge is by 
stage for 120 miles followed by 80 miles 
with pack animals. The arch has a svan 
of 275 ft., a rise of 300 ft. and the arch 
ring at the crown is 40x40 ft. in section. 

Throughout Glen Canyon the width 
of the river surface varies from 500 to 
600 ft. with the canyon walls rising 
abruptly in most places and frequently 
to heights of one thousand or more feet. 


The canyon lies in a red-brown . 
stone of regular and massive forms 
generally free from bedding. Of 
sites in Glen Canyon those in the jo 
portion just above Lees Ferry ap), 
as most favorable, but accurate . 
mates of construction cost cannot 
arrived at until borings are mac: 
determine the depth of bed rock. 

The party left the river at Lees Fey). 
on Sept. 18 and proceeded by auton 
bile and truck 140 miles to Flagstag. 
Ariz., where some of the members sey). 
rated from the party. On Sept. 21 a; 
22 the James B. Girand power project 
was visited. This project which js |o 
cated in the lower Grand Canyon ai 
the mouth of Diamond Creek is reached 
by automobile and saddle horse from 
Peach Springs, on the Santa Fe R.R. 
Mr. Girand, who piloted the party to 
the river, was accompanied by Messrs. 
Davis, Stetson, Caldwell, Stabler, 
Kahler, La Rue and Lewis R. Freman 
of Pasadena. 

The party just named then proceeded 
by rail to Los Vegas, Nev., and by U. S. 
Reclamation Service truck to Boulder 
Canyon on Sept. 24, where a 20-ft. 
rowboat was utilized to navigate 
through Black Canyon and on 110 
miles to Needles, Calif., which was 
reached on Sept. 28 after encountering 
strong head winds for a considerable 
portion of this distance, which is for 
the most part in open country below 
the canyons. 





Sanitary Section of A. P. H. A. 
Discusses Sewage Treatment 


Fifty engineers attended the meeting 
of the Sanitary Engineering Section of 
the American Public Health Associa- 
tion, in Cleveland Oct. 16-19. Special 
attention was given to sewage treat- 
ment and to typhoid as an index of the 
— of water supplies. George W. 

uller started the discussion on sewage 
treatment by an outline of the Lima 
situation similar to the one presented 
at the meeting of the American Society 
for Municipal Improvements reported 
in Engineering News-Record, Oct. 19, 
p. 658. Mr. Fuller stressed three 
points: the financial impracticability 
of the direct-oxidation process, the 
meager data available concerning that 
method and the degree of efficiency 
required in any treatment. The Section 
appointed a committee to investigate 
the process. 

Langdon Pearse in a comprehensive 
study of the water supply, sewage dis- 
posal and typhoid of the larger cities 
on the Great Lakes elicited an extended 
discussion, the consensus of which was 
that typhoid fever death rates are still 
the best index of the quality of a water 
supply. Mr. Pearse also presented a 
progress report of the committee on 
sludge which was a duplicate of that 
presented to the A. S. M. I. meeting. 

The committee on definition of sew- 
age treatment terms had its report re- 
ferred back for further consideration. 


‘A special committee on standard speci- 


fications for plumbing, with Paul Han- 
sen of Chicago as chairman, was ap- 
pointed to consider the specifications 
sent out by the building code committee 
of the Department of Commerce. 

The Sanitary Section elected the fol- 
lowing officers: Kenneth Allen, chair- 
man, and H. A. Whitaker, vice-chair- 
man. E. D. Rich, Lansing, Mich., con- 
tinues for a second year as secretary. 
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Live Topics Feature Bridge 
and Building Convention 


Conerete Piles, Painting Structural 
Steel, Framing Bridge Timbers 
Discussed at Cincinnati 


Methods of handling and driving con- 
crete piles; paints and painting for 
structural steel; concrete and_ steel 
tanks; pile-driving methods and rec- 
ords, and the framing of bridge tim- 
bers before treatment were subjects 
discussed at the annual convention of 
the American Railway Bridge and 
Building Association, held in Cincin- 
nati Oct. 17-19. - : 

Specifications for wood piles and 
precast concrete piles, together with 
the matter of pile-driving formulas 
from “Foundations of Bridges and 
Buildings,” by Jacoby and Davis, were 
presented in a report which brought out 
some discussion as to the rule for 
straightness of a wood pile. In the 
opinion of G. W. Rear, Southern Pacific 
Ry., a variation not exceeding 1 in. in 
10 ft. is permissible. The report on 
concrete piles dealt mainly with prac- 
tice of different railroads, and opinion 
appears to favor jetting where this 
method is practicable. 


CONCRETE PROMINENT IN DISCUSSIONS 


High cost of concrete tanks is largely 
offset by long life and low maintenance 
cost as compared with steel and treated 
wood, according to a committee report. 
There seems to be little trouble with 
concrete tanks in severe northern cli- 
mate and the early troubles in water- 
proofing appear to have been practi- 
cally eliminated. 

Concrete was again brought forward 
in the discussion of a report on labor- 
saving devices, when two or three engi- 
neers advocated the use of small con- 
crete mixers in preference to hand mix- 
ing on small jobs and for preparing 
paving compositions for highway cross- 
ings. A great variety of devices were 
noted in the report. 

That framing and boring of bridge 
and structural timbers is generally ad- 
vocated was stated in another report, 
but the treated timber needs to be 
handled carefully to avoid breaking or 
piercing the outer surface. There is 
apparently some economy in framing at 
the mill rather than in the field, but no 
reliable figures are available, and in 
any case allowance must be made for 
additional cost of preparing drawings, 
marking material and selecting the 
parts during erection. 


OFFICERS ELECTED 


In painting bridges the spray ma- 
chine was said to be increasing in favor 
and reference was made to the use of 
zinc, aluminum and other metallic pow- 
ders in protective paints for metal in 
order to increase their rust-resisting 
properties. Prompt cleaning and 
painting of spots that show incipient 
rust was approved in the discussion 
instead of waiting until complete re- 
painting is necessary. 

The new president is Arthur Ridg- 
way, assistant chief engineer of the 
Denver & Rio Grande Western Ry.; 
C. A. Lichty, Chicago & Northwestern 
Ry., Chicago, was re-elected secretary. 
The next convention of the asso- 
ciation will be held at Seattle, Wash., 
in 19238. 


Industrial and Economic Subjects 
Feature A.S.M.E. Meeting 


The annual meeting of the American 
Society of Mechanical Engineers will 
be held in the Engineering Societies 
Building, New York City, Dec. 4-7. A 
feature of the meeting is the fact that 
joint sessions will be held with the 
American Economic Association, the 
American Society of Safety Engineers, 
the American Society of Refrigerating 
Engineers, and the American Engi- 
neering Standards Committee. The 
economic forum promises particular in- 
terest. Addresses will be delivered by 
Dr. W. C. Mitchell of the National Bu- 
reau of Economic Research and profes- 
sor of economics at Columbia Uni- 
versity, and Prof. H. R. Seager of 
Columbia, president of the American 
Economic Association. 

Sessions of the professional divisions 
will cover a wide range of industrial 
and technical progress, including de- 
velopments in aeronautics, fuel, man- 
agement, forest products, ordnance, 
railroads, textiles, gas power, machine- 
shop practice, and material handling. 
Education will also be considered. 

During the annual meeting John L. 
Harrington of Kansas City will suc- 
ceed Dean Dexter S. Kimball of Cor- 
nell as president of the society. 


Electric Steel Founders’ Research 
Group Holds Meeting 


The chief executives and the operat- 
ing officials of the companies compris- 
ing the Electric Steel Founders’ Re- 
search Group recently held a three-day 
meeting at Wernersville, Pa., at which 
exhaustive progress reports were pre- 
sented on researches being conducted 
by the organization into annealing; 
core practice; facing practice; furnace 
practice, and the elimination of slag 
from castings. It is stated that there 
has been gratifying progress in each 
group investigation and that the im- 
proved volume of business in the in- 
dustry at present affords better oppor- 
tunity for the prosecution of certain 
researches than when operations were 
curtailed during 1921. 

The group members report that the 
standardization of practices has recently 
been extended to cover methods of 
chemical anaylsis. 

The group consists of the following 
companies: Electric Steel Co., Chicago; 
Fort Pitt Steel Casting Co., McKees- 
port, Pa.; Lebanon Steel Foundry, 
Lebanon, Pa.; Michigan Steel Casting 
Co., Detroit; and Sivyer Steel Casting 
Co., Milwaukee. The group began ac- 
tive work a little more than two years 
ago and its development has been ob- 
served with interest by many within 
and without the industry. 


Grays Harbor Dedicates Terminal 


The first unit of the. Grays Harbor 
port terminals at Hoquiam, Wash., was 
dedicated on Sept. 30, marking the first 
step in port development conceived more 
than eleven years ago. The improve- 
ments provide a central pier, 2,000 ft. 
slong by 300 ft. wide, with a large transit 
shed. Slips on either side of the central 
pier are 300 ft. and 400 ft. wide, respec- 
tively, 2,000 ft. long and dredged to a 
depth of 28 ft. at mean low water. 
Railroad tracks run the length of the 
pier, which has eee for 28,- 
000,000 ft. b.m. of lumber. 
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ENGINEERING SOCIETIES 


Calendar 
Annual Meetings 


FEDERATED AMERICAN 
NEERING SOCIETIES, 
ington, D. C.; Annual meeting 
Washington, Jan. 11-12, 1923. 

AMERICAN ROADBUILDERS AS- 
SOCIATION, New York City; 
Annual Convention, Chicago, Jan. 
15-18. 

AMERICAN SOCIETY 
ENGINEERS, New 
Annual meeting, New 
Jan. 17 and 18. 

AMERICAN CONCRETE 
TUTE, Detroit; Annual Conven- 
tion, Cincinnati, Jan. 22-26. 

ASSOCIATED GENERAL CONTRAC- 
TORS OF AMERICA, Washing- 
ton, D. C.; Annual meeting Los 
Angeles, Jan. 30-Feb. 3. 


ENGI- 
Wash- 


OF CIVIL 
York City; 
York City, 


INSTI- 


The Western Society of Engineers 
has an effective and unique annual get- 
together meeting of officers and mem- 
bers of its twenty-two standing and 
special committees. Eighty engineers 
Oct. 26 listened to the schedule of pro- 
posed work the chairmen were to pre- 
sent in three- and five-minute reports. 
The program committee has found too 
many meetings have been provided and 
has cut the number to. one a week. In 
finances the society is more than living 
within its income. The library serves 
daily 15 to 50 inquirers and is buying 
$500 worth of new books. The noon- 
day luncheons which more or Iess failed 
last year are to be revived with high- 
class speakers. The young men’s forum 
has a series of talks on economics 
planned. Most interest centers around 
the public affairs committee which has 
56 members assigned to nine sub-com- 
mittees covering all phases of civic 
activity which have an engineering 
slant. 


PERSONAL NOTES 


Hon. G. D. MACLEAN, Provincial 
secretary for British Columbia, has 
been appointed Minister of Railways 
for that province, in place of Hon. John 
Oliver who recently resigned. 


Sirk HENRY W. THORNTON, re- 
cently appointed president and general 
manager of the Canadian National 
Rys., sailed for England on Oct. 14. He 
will resign his position as general man- 
ager of the Great Eastern Ry. and will 
return to Canada to enter upon his 
duties in about a month. 


GEORGE G. WALD has resigned 
as city engineer of Venice, Calif., effec- 
tive Nov. 1, and will be succeeded by 
J. B. GRIFFIN, formerly with the 
American Trona Corp. 

J. H. Gwyn, chief engineer of the 
Denver, Rio Grande and Western R.R., 
was chosen as chief engineer for the 
Denver Terminal Ry., in the election of 
officers of that company held Oct. 12. 
He will serve both companies. 


VINCENT KELLEY was recently 


appointed superintendent of streets at 
Winsted, Conn. 
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E. E.. SANDS, formerly city engi- 
neer of Houston, Tex., has n ap- 
pointed by the mayor a member of the 
City Plan Commission. The other 
members are M. E. Tracy, a newspaper 
editorial writer; J. B. Jackson, a real 
estate dealer, and H. L. Cole, an 
attorney. 


Tuaec. C. Jonss CON- 
STRUCTION CoO., general contract- 
ors, Charleston, W. Va., announce the 
admission to partnership of A. G. 
Higginbotham, formerly of Higgin- 
botham, Knapp and Haviland, archi- 
tects. The business will be conducted 
under the firm name of HIGGIN- 
BOTHAM & JONES, general con- 
tractors and builders. 


F. L. COOPER who has been serv- 
ing as extension agent of Conejos 
County, Colorado, has been appointed 
a specialist in agricultural engineering 
at the state agricultural college, Fort 
Collins. F. R. LAMB takes the place 
in Conejos County made vacant by 
Mr. Cooper’s promotion. 


M. L. KINGSLEY, who has had 
charge of design and construction of 
the Selfridge and Co. extension in Lon- 
don, England, has returned to Chicago 
to take up similar work with Graham, 
Anderson, Probst & White, architects, 
of that city. 


DouGLaAs L. MCLEAN, a gradu- 
ate in civil engineering at McGill 
University, Montreal, has been ap- 
pointed Deputy Minister of Public 
Works for Manitoba. He has held 
several important positions and was 
recently chief engineer of the Mani- 
toba Drainage Commission. 


A. B. CUTTER, president of the port 
commission and city engineer of Ev- 
erett, Wash., has been granted a six 
months’ leave of absence during which 
time he will take a course at the Na- 
tional Institute of Public Administra- 
tion in New York City. Mr. Cutter 
served with the A. E. F. during the 
World War, being first commissioned 
as a first lieutenant and assigned to the 
18th Engineers, Railway. Eventually 
he was appointed section engineer of 
Base Section 6, A. E. F., and stationed 
at Marseilles, France. 


CHARLES M. REPPERT, chief en- 
gineer, Bureau of Engineering of the 
Department of Public Works, Pitts- 
burgh, Pa., has resigned to enter pri- 
vate practice. His definite future plans 
will be announced after his return from 
an extended trip he is now making to 
the Pacific Coast. Mr. Reppert was 
connected with the Engineering De- 
partment of the City of Pittsburgh 
from the time he graduated from 
Cornell University as civil engineer in 
1904 until just before the war, having 
charge of the sewer work of the city 
in the latter years of his service. Dur- 
ing the war he was deputy chief engi- 
neer of the Housing Division of the 
United States Shipping Board which 
built so many of the small cities and 
housing developments in connection 
with the government shipyards. After 
the war he entered the firm of Morris 
Knowles, Inc., consulting engineers in 
Pittsburgh, where he stayed until about 
a year ago when he accepted the posi- 
tion from which he has just resigned. 


GEORGE C. Brown, of Lufkin, 
Texas, has been appointed county engi- 
neer of Hardin County, Texas. Mr. 
Brown was appointed county engineer 
of Liberty County when the precincts 
voted $1,700,000, but the entire issue 
was not approved by the attorney-gen- 
eral. As a result of his new appoint- 
ment he will not be an applicant for 
the place with Liberty County when 
the bond matter is straightened out. 


L. N. Cope & SON has been dis- 
solved as a contracting-engineering firm 
of Decatur, Ill., Roy M. Cope and L. N. 
Fisher having purchased the interest of 
the senior member of the firm, L. N. 
Cope. The firm will hereafter be known 
as Cope & FISHER. 


ROBERT A. ALLEN has been ap- 
pointed state engineer of Nevada and 
ex-officio member of the Nevada State 
Public Service Commission for the un- 
expired term of Col. James G. Scrug- 
ham, democratic nominee for Governor 
of Nevada. Col. Scrugham was ap- 
pointed March 28, 1919, for a four- 
year term. Mr. Allen has served as 
deputy state engineer for three and 
one-half years. 


ROLLEN J. WINDROW, former 
chief engineer of the Texas Highway 
Department and at present consulting 
engineer with the Missouri State High- 
way Commission, has acquired an inter- 
est in the contracting business of Smith 
Bros., general contractors, Dallas, Tex. 
Mr. Windrow is actively connected with 
the business as chief engineer. He still 
maintains his connection with the Mis- 
souri State Highway Commission re- 
taining an office in Kansas City, and 
dividing his time between that work 
and private business in Texas. Smith 
Bros. is one of the largest general con- 
tracting firms operating in Texas, hav- 
ing under contract about $10,000,000 
worth of work, including highway con- 
struction, street paving, sewer and 
water-works installations, levee, irri- 
gation and railroad work. 


A. ANTOINE, engineer of Ponts et 
Chaussées, of Strasbourg, France, has 
recently returned to his home after an 
extended visit through the eastern part 
of the United States inspecting Ameri- 
can engineering projects in the field in 
which his department is interested. 


J. W. STONE, formerly assistant 
valuation engineer of the Pennsylvania 
R.R. system, has been appointed valua- 
tion engineer, effective Oct. 1, 1922. He 
takes the place of C. A. Preston, whose 
death was noted in these columns re- 
cently. Mr. Stone was born in Phila- 
delphia and educated at Treemont 
Seminary, Norristown, Pa. Like many 
other officers of the Pennsylvania, Mr. 
Stone began his railroad career as a 
rodman. in the engineering department. 
He was seventeen years of age when he 
entered the service. After four and 
one-half years in the engineering de- 
partment he was transferred to the 
operating department, serving succes- 
sively as transitman, assistant super- 
visor, supervisor and division engineer 
at various points on the lines east of 
Pittsburgh and Erie. In May, 1915, 
Mr. Stone was appointed assistant valu- 
ation engineer of the Pennsylvania 
R.R., Lines East, and served in that 
capacity until his present appointment. 


P. H. DEVINE of Hidalgo 
Texas, has been appointed hic 
engineer for Starr County. He i: 
tioned at Rio Grande City. 


FRED. D. KING, attached to th, 
gineer’s office of the city of New 
leans, has resigned to accept a pos 
with the Louisiana State Highway | 
partment. Mr. King will be conn 
with the maintenance department, \ 
headquarters at Monroe, La. Mr. k 
has been in the city engineer’s 0:3 
for nearly seven years. 


H. P. HEVENOR has joined ¢}y 
staff of Dwight P. Robinson & Co., 1) 
New York, as consulting engineer. Unij| 
recently he was a member of the firm 
of Engel & Hevenor, Inc., where |, 
specialized in track construction, taking 
part in numerous large projects in the 
East, Middle West and South. Mr. 
Hevenor is a member of the A.S.M.E., 
Brooklyn Engineers Club, New England 
Street Railway Association, the 
A.R.E.A., and other associations. 





OBITUARY 





Dr.R.B. FITZ RANDOLPH, chief 
of the hygienic laboratory of the New 
Jersey State ‘Department of Health, 
died at his home in Trenton Oct. 22, 
aged 50 years. 


MAJORSAMUELP. HATFIELD, 
retired civil engineer, died Oct. 22 of 
heart disease in Brooklyn, aged 85. For 
nearly fifty years he had been engaged 
in river and harbor improvement work 
under the Corps of Engineers, United 
States Army. 


HuGH MONTGOMERY COPE- 
LAND, well known in engineering cir- 
cles in Brooklyn, N. Y., died suddenly 
on Oct. 19. He was 45 years old and a 
native of Brooklyn. He received his 
early training in the Brooklyn Poly- 
technic Institute and was graduated 
from the Rensselaer Polytechnic Insti- 
tute, Troy, N. Y., in 1904. 


THOMAS H. McCANN, at one 
time city engineer of Hoboken and a 
consulting engineer .of that city, died 
Oct. 25, age 76 years. He had been 
identified with public improvement work 
in Hoboken practically most of his pro- 
fessional career, having had much to 
do with the design of the first tunnel 
under the Hudson River. Later he de- 
signed and superintended the erection 
of many of Hoboken’s wooden shipping 
piers and acted as consultant when 
those piers were replaced with fireproof 
structures. Other structures which he 
designed and erected were two truck 
elevators, one at Hoboken and the other 
at Weehawken for elevating freight 
from the river. Later he became a 
member of the engineering firm of 
Beyer & McCann, of Hoboken. He was 
a member of the American Society of 
poring Engineers, having been elected in 


DURWARD B. KENNEDY, presi- 
dent of the firm of Kennedy & Smith, 
Ine., contractors of Flushing, 
Island, died Oct. 23, at his a 
Flushing, age 56 years. 


Long 
me in 
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From the Manufacturer’s Point of View © 


A Point of Contact Between 
Teseeeseesneeeseseeesesesesseuceseace Maker and User of Construc- 


tion Equipment and Materials 


Equipment Makers and Users 
Confer on Standards 


Leading Manufacturers and Contractors 
on Joint Committee Begin Im- 
portant Program 


Washington Correspondence 


ORK has been begun by the joint 

committee of construction equip- 
ment manufacturers and members of 
the Associated General Contractors of 
America on the suggestions recently 
put forward regarding standardization. 
For the next few weeks the committee 
will consider the suggestions from the 
experience of its own members and by 
means of correspondence with other 
contractors and manufacturers. By 
Dec. 1 there will probably be a meeting 
of the committee to go over the plans 
and present at least some of the results 
in concrete form. 

The suggestions cover a wide range, 
from specifications for shovels to a 
standard capacity, even if not stand- 
ard material, for concrete mixers, hoist- 
ing engines and other heavy equip- 
ment for various classes of construc- 
tion. At the recent conference where 
the appointment of this committee was 
agreed upon, it was stated, for instance, 
that there are 2,000 possible variations 
of a simple hand-shovel. 

It is hoped at least to bring forward 
specifications which will enable manu- 
facturers to know what prospective pur- 
chasers want for a particular job and to 
enable contractors to order _ intelli- 
gently, thus reducing costs to both. 


MEMBERS OF COMMITTEE 


The joint committee is composed of 

. E. Bement, Novo Engine Co., 
Lansing, Mich., chairman; H. B. Bush- 
nell, Western Wheeled Scraper Co., 
Aurora, I1l.; Philip Koehring, Seckvine: 
Co., Milwaukee; F. H. King, Marion 
Steam Shovel Co., Marion, O0.; C. D. 
McArthur, Blaw-Knox Co., Pittsburgh; 
H. H. Baker, Sterling Wheelbarrow Co., 
Milwaukee; and H. M. Howard, General 
Motors Truck Co., representing the 
manufacturers. In addition, the contrac- 
tors are represented on the committee 
by Stanley D. Moore, Moore & Young, 
Waterloo, Ia.; W. A. Rogers, Bates & 
Rogers, Chicago; A. P. Greensfelder, 
Fruin-Colnon Contracting Co., St. Louis; 
W. G. Will, Samuel Gamble Co., Erie, 
Pa.; C. W. Lundoff, Cleveland; Fred- 
erick L. Cranford, Brooklyn; ea 
Waldridge, Detroit, and Gen. R. C. 
Marshall, Jr.. Washington. 


September Motor Truck Output 
27% Above Last Year 


Reports of the U. S. Department of 
Commerce record that motor-truck pro- 
duction in September, 1922, was 27 per 
cent above ptember, 1921, though 
showing an expected decline from sum- 
mer business. The eutpas for Septem- 

r this year was 18,843, for August 
this year 24,200 and for September, 
1921, 18,648. 


Winter Buying of Pipe Evokes 
Discussion by Water- 
Works Men 


Since the publication of the article in 
the Oct. 19 issue of Engineering News- 
Record (p. 675), many water-works en- 
gineers have expressed their views on 
the proposal, made by the manufactur- 
ers, to spread purchases of cast-iron 
pipe throughout the 12 months of the 
year by winter buying. A continuation 
of the discussion begun in last week’s 
issue follows: 

C. R. HENDERSON 

Manager, Davenport (la.) Water Co. 

The pipe makers are now and at this 
season of the year usually are behind 
in filling their orders. Many private 
water companies and some forehanded 
municipalities place orders early in the 
year for spring delivery, thereby gain- 
ing some advantage in price. If this 
practice is not general enough to equal- 
ize manufacture it might be possible for 
water departments in the South to lay 
pipe during the winter months, but any 
effort to induce water-works people in 
the North to lay pipe between Nov. 1 
and April 1 would fail because the 
weather is so unreliable that plans can- 
not be made with certainty and so pipe 
gangs are laid off, the men seeking in- 
side work for the winter. 

The winter would-seem to be a good 
time for pipe makers to fill up their 
yards with made pipe and this they 
doubtless do. We are all interested in 
any plan that will make for economy in 
manufacture and delivery of pipe, and 
are willing to consider any suggestions 
of the makers which will bring about 
improved conditions. 


J. A. JENSEN 

Supervisor, Water Works Department, 

Minneapolis 

Regarding seasonal buying of cast- 
iron pipe, there is no doubt that the 
situation might be relieved if the de- 
mand could be spread over the year. 
Some of our spring orders have not yet 
been filled and in smaller cities around 
Minneapolis it is impossible, for the 
present, to get pipe at all. 

To purchase pipe in advance might 
involve a risk in loss by changes in 
pe and there is usually a financial 

urden to be carried by the purchaser 
unless payments are deferred. A price 
differential would probably solve this 
problem. 

In this latitude frost interferes with 
winter work. When frost penetrates 4 
to 6 ft. it is useless to attempt work of 
this kind unless high costs are ignored. 


Grorce G. EARL 
General Superintendent Sewerage and 
Water Board, New Orleans 

In New Orleans we have not the 
usual reasons for seasonal work to 
anything like the same extent as in the 
North, and our work goes ahead just 
about the same all year round. We do 
have more rainy days, but the advan- 
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Gary Sees Prosperous Future 
for American Industry 


In his presidential address before the 
American Iron and Steel Institute at 
its meeting in New York City, Oct. 27, 
Judge Elbert H. Gary, chairman of the 
board, United States Steel Corp., fore- 
cast a period of prosperity in American 
industry. 

“There are no obstacles to continued 
prosperity in the iron and steel business 
of the United States,” said Judge Gary, 
“except such as may arise from inter- 
ference with the natural course of sup- 
ply and demand. Steel is needed 
immediately for buildings and other 
structures, for railroads, for farms, 
automobiles, airplanes and many other 
purposes. Order books are well filled, 
finished steel, aggregating many thou- 
sand tons, is stored at the producing 
mills, ready for shipment, and this not- 
withstanding the recent labor troubles 
at the mines and in transportation.” 

After announcing that steel manu- 
facturers are now producing about 75 
per cent of their capacity Judge Gary 
commented on the general business situ- 
ation. “As to general business condi- 
tions,” he continued, “in addition to what 
has already been said, great significance 
should be given to the publications con- 
cerning the enormous savings bank bal- 
ances. These show conclusively a dis- 
position to economize, whatever may be 
the reasons. Economy and saving are 
fundamental to thrift and prosperity.” 

Touching upon the present labor 
shortage Judge Gary advocated a 
change in restrictions on immigration. 
He said, in part: “These laws ought to 
be promptly changed, The restrictions 
upon immigration should be directed to 
the question of quality. rather than 
numbers of foreigners coming to this 
country. Measures for limiting. the 
number of immigrants to those who are 
clearly shown to be healthy, morally, 
politically and physically, ought to be 
clear, strict and enforceable; but the 
number allowed to come here should be 
equal to the necessities of our indus- 
tries. The administration of the law 
could be under the control of a com- 
petent and impartial governmental 
commission or department to be man- 
aged for the benefit of the general pub- 
lic and not for the protection of any 
special class or the exploitation of any 
impractical or injurious theory. This 
is one of the most important questions 
now debated throughout the nation.” 


Crushed Stone Association 
to Hold Convention 


The National Crushed Stone Asso- 
ciation will hold its next annual con- 
vention in Chicago, Jan. 15-17, at which 
time arid place the convention of the 
American Road Builders’ Association 
and the Good Roads Show will be in 
session. Although the details of the 
program have not yet been announced, 
quarry operation and management will 
be topics of central interest and will 
be covered by contributed papers and 
discussion from the floor. The pro- 
gram committee consists of Nathan C. 
Rockwood, editor, Rock Products, chair- 
man; W. Scott Eames, president of 
the association; William H. Hoagland, 
president, ‘Marble Cliff Quarries Co., 
Columbus, Ohio; John Sloan, secre- 
tary, Wisconsin Granite Co., Chicago; 
and A. P. Sandles, secretary of the as- 
sociation. 
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Discuss Winter Buying of Pipe 
(Continued from p. 765) 
tage of cooler weather offsets this dis- 
advantage. Our ground never freezes 
to help delivery conditions over soft 
ground, and often this constitutes one 
of our greatest difficulties. 

As suggested in the article, a reduced 
rice for winter delivery would doubt- 
ess be a strong consideration to influ- 

ence the users of pipe to stock up as far 
as possible during the winter. 


WILLIAM W. BRUSH 
Deputy Chief Engineer, Department of 
Water Supply, Gas and Electricity 
New York City 

The main reasons for the present 
rather general practice of buying pipe 
when needed, rather than anticipating 
pipe demands, are: (1) Cost of rehan- 
dling pipe from point of freight de- 
livery to storage yard, and from storage 
yard to site of work. (2) Lack of funds 
with which to make purchases ma- 
terially in advance of use of materials. 
(3) Lack of authority for city officials 
to pay for pipe cast and stored at foun- 
dries on account of municipal contracts. 
Pipe so cast cannot be paid for until 
delivered to the city. (4) Uncertainty 
of future demands for various sizes of 


ipe. 
. My personal belief is that these rea- 
sons, either individually or collectively, 
are not sufficient to warrant the larger 
cities delaying their purchases until the 
spring or summer months. If the 
larger cities should place their con- 
tracts for pipe with the foundries so 
as to permit of the fabrication and de- 
livery of the pipe during the winter 
months, the greater part, if not the en- 
tire output, of the foundries would be 
taken during the winter as well as dur- 
ing the summer months. We in New 
York have endeavored, but in general 
unsuccessfully, to secure our appropria- 
tions early in November to permit of 
lacing our contracts in November or 

ecember, and securing our pipe during 
the winter so as to have a relatively 
large stock on hand at the beginning of 
the working season. This is true, how- 
ever, only of the smaller sizes of pipe, 
as the larger sizes are generally fur- 
nished directly to the contractor and 
the contractor has no storage space 
within which to place his pipe. For the 
larger pipe, I doubt whether it would 
be feasible for a city like New York to 
have the pipe cast during the winter. 

From the viewpoint of laying the pipe 
during the winter we find it to be im- 
practicable on account of frost condi- 
tions, the increased cost of the work, 
the uncertainty as to the extent to 
which the cost will be increased by 
frost and the annoyance occasioned by 
opening a street during the winter and 
having to er the completion of the 
work and the backfilling of the street 
on account of frost. ; 

If the manufacturers of pipe should 
offer purchasers a price differential 
during the winter months, which fre- 
quently they-do-at the present-time, this 
would materially aid in securing orders 
for the manufacture of pipe during the 
winter period. We have just made an 
estimate of something over $1,000,000 
as the amount required for our exten- 
sion of small pipe next year, and we 
hope to get the appropriation in time to 
have the greater part of the material 
required fabricated and delivered by the 
time the spring work opens. 


[Further discussion next week] 





Business Notes 





MICHIGAN VALVE & FOUN- 
DRY Co., Detroit, has purchased the 
business and assets of the Flower Valve 
Manufacturing Co., Detroit, including 
patterns, designs and patents. With 
present manufacturing facilities in- 
creased by the installation of additional 
machinery the Michigan company will 
continue the manufacture of its line of 
hydrants, sluice-gates, valves and heavy 
industrial castings. 

Cc. A. JENNINGS, district sales 
manager at Chicago for the Wallace & 
Tiernan Co., Inc., has resigned, effec- 
tive Nov. 1, to become Chicago manu- 
facturer’s sales representative for the 
Michigan Valve & Foundry Co., of De- 
troit; Roberts Filter Manufacturing 
Co., of Darby, Pa.; Universal Destruc- 
tor Co., of Pittsburgh, and other firms 
manufacturing water-works and sani- 
tary engineering equipment. 

AMERICAN ROCK ASPHALT 
C orRP., Pittsburgh, Pa., has been incor- 
porated, under the laws of Delaware, 
at a capitalization of $3,000,000. 

PAUL J.. KALMAN CoO., Chicago, 
manufacturers of building products and 
distributors of reinforcing steel, has re- 
cently changed its corporate name to 
KALMAN STEEL Co., under which its 
present executive organization and 
policies are to be continued. 


WILLIAM B. WOOD, preside: 
Gifford-Wood Co., Hudson, N. Y.., 
ufacturer of excavating and conv: 
machinery, died Oct. 28 at the A}| 
City Hospital, after a two weeks’ 
ness. Mr. Wood was born in Ar! 
ton, Mass., July 15, 1869. He beca: 
member of the firm of William T. W 
& Co., of Arlington upon the death 
his father Cyrus in 1896 and conti: 
as a partner with William E. Wood, 
later as a member of Gifford-Wood | 
when incorporated in 1905. He mo, 
with his family to Hudson in 1911 « 
succeeded Malcolm Gifford as presicd 
upon the latter’s death in 1919. 


RICHARD HORN, who for the | 
four years has been district sales re; 
resentative at Portland, Ore., for th, 
Cleveland Tractor Co., has resigned t: 
represent Bear Tractors, Inc., New 
York, as district sales manager on the 
Pacific Coast. 


JOHN W. WOOLEY, vice-president, 
Minneapolis Equipment Co., distribu- 
tor for the Jaeger Machine Co., Colum- 
bus, Ohio, was killed in Ironwood, 
Mich., last month. Mr. Wooley was the 
innocent victim of a stray bullet fired 
during a quarrel between two other 
men. He had previously served several 
years as sales manager of the Oshkosh 
Manufacturing Co. 


WALTER S..Mc KEE has resigned 
as vice-president. and director of the 
American Manganese Steel Co..and will 
develop the business of the Inland En- 
gineering Co. of Chicago, of which he 
is president. 
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Equipment and Materials 





New Dragline Has 60-Ft. Boom 
and 2',-Yd. Bucket 


A dragline excavator of the full re- 
volving type, mounted on two multi- 
pedals and equipped w:th a 250-hp., six- 
cylinder heavy-duty type of gasoline 
engine, is announced by the Austin 
Machinery Corp., Chicago. Semi-Diesel 
engines can be substituted if desired. 
Standard equipment is a 24-cu.yd. 
Page bucket and a 60-ft. boom. With 
a bearing pressure of-only 1,150 Ib. per 
square foot, the machine ‘can travel on 
its own power over extrémély soft sur- 
faces without the use.of mattresses or 
other artificial supports. 

The machine, its manufacturers point 
out, is particularly adapted: foriswamp 
work and is being: used.on: reclamation 
operations in. Florida. rating rec- 
ords indicate its ‘ability to' handle 2,400 


Oe 


cu.yd. of material in 10 hr. It has a 
low speed forward of 4 mile per hour 
and a high speed forward of 3 mile per 
hour. 

An air compressor and storage tank, 
the former operated through a direct 
connection to the main motor, supply 
the air rams which control the drag 
and hoist drums, the swinging mecha- 
nism of the machine and an air starter 
for the main motor. Machines of this 
type are ordinarily worked day and 
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»icht so that electric lights constitute 
. part of the equipment. One detail 
»¢ the equipment on machines shipped 

>» hot climates is an electric fan 
which serves both to cool the operator 
and blow mosquitoes away. 


Light-Weight Ditcher Mounted 
on Fordson Tractor 


By Jan. 1 the Charles T. Topping 
Machinery Co., Pittsburgh, will be in 
a position to start deliveries on its 
new light-weight pony ditcher designed 
as a general purpose trenching ma- 
chine. The equipment consists of a 
framework carrying an endless chain 
of excavating buckets mounted on a 
standard Fordson tractor which sup- 
plies power both for traction and for 
trench digging. The working length 
of the machine is 16 ft., its width 7 ft. 
2 in., and wheel base 923 in. Its weight 
complete, with tractor, is 6,900 lb. and 
it is designed to excavate a trench from 
12 to 18 in. wide and 48 in. deep. Fuel 


consumption is given by the manufac- 
turers as approximately 23 gal. of 
kerosene per hour. 

Excavated material from the buckets 
is delivered on a 12-in. wide conveyor 
belt at right angles to the digging 
boom. This conveyor discharges the 
earth at the side of the machine and 
about 5 ft. from the center line of the 
trench. The conveyor may be re- 
versed to discharge on either side. 

The digging buckets are of electric 
manganese steel with sides extending 
through the chains forming the inside 
link, thus making the bucket sides a 
part of the chain. A hardwood board, 
spring mounted, extends up the digging 
boom back of: the buckets to increase 
the carrying ‘capacity by preventing 
dirt from falling through. 

The motor of the Fordson tractor is 
a four-cylinder, 25.6-hp. unit’ using 
either gasoline or kerosene. Power for 
digging is transmitted from the engine 
through the standard Fordson power 
take-off assembly, on which a ‘special 
steel socket is substituted for the belt’ 
pulley. 

The pony ditcher, its manufacturers, 
state, 1s not intended to replace the 
more powerful machines of large 
capacity and heavy weight. It is in- 
tended primarily to perform a service 
which has heretofore been done largely 
by hand. The ditcher may he readily 


mounted or dismounted from the trac-.»for, heavy-duty, 


" 


tor, ‘permittin; 
for: general’ Hs: 


type ‘to 'the* offset. type, without‘ special 


tools by shifting the excavator boom - 


sideways. 


sthe ‘tractor tobe*used ° rapidly,descending 
e uling.- The ‘ditcher can: , 
be readily converted from\the Genter a a ee 

pate 
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Portable Scale Weighs Trucks 
Without Jacking 


The State of Pennsylvania is using 
the portable scale illustrated herewith 
in the enforcement of its motor vehicle 
laws. The feature of the device, which 
has been developed by H. C. Berry, 
of the University of Pennsylvania at 
Philadelphia, is its elimination of the 
process of jacking up a truck to deter- 
mine its weight. The scales are semi- 

automatic. One is 

set in each wheel 

track. The front 

wheels of the truck 

are then driven 

slowly across the 

tilting platform 

without stopping. 

The hand on the 

maximum - pres- 

sure reading dial 

. indicates and re- 

tains the weight reading. The rear 

wheels are weighed in the same man- 

ner, and since they are always heavier 

than the front wheels it is not neces- 
sary to reset the hand on the dial. 

The capacity of the Berry scale as 
used in Pennsylvania is 15,000 lb. The 
scale is only 22 in. high and weighs 
64 lb. The scale, with approach blocks 
and steel plate, may be packed in a case 
18 x 7 x 30 in. 

(Editor’s Note—It is understood that 
the firm of Black & Decker, Baltimore, 
have patents pending for a similar 
device.) 


Hoisting Engines Improved by 
Several New Features 


Several new features have been in- 
corporated in the design of its hoisting 
engines by the J. S. Mundy Hoisting 
Engine Co., Newark, N. J. Non-burn- 
ing friction blocks of “asbestall,” in- 
stead of wooden blocks which were apt 
to burn out, are now being employed 
on the frictions of hoists, especially 
those designed for long lifts at high 
speeds. Another innovation is the cor- 
ing out of the brake flanges, producing 
openings through which air can circu- 
late and cool the brakes. This feature 


THIRD-DRUM:\ HOT: ATTACHMENT 
yed2 usyally on: hoists 
teel:derricks where a 
( yn must be caught 
-byjithesbrakes> (Tet brake: bands’ are 
equi atelt Make lining. 
, On its:electric hoists:the’ Mundy. com- 
pany is using a inted btake:to pre- 
vent accidents by falling loads in case 


of design is emp 
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of failure of the supply of electric cur- 
rent. In such an event the brake func- 
tions automatically, holding the load in 
mid-air. 

By the use of the third-drum exten- 
sion, shown in the accompanying photo- 
graph, a double-drum hoist may be 
adapted to work involving the use of an 
excavating bucket or dragline. The 
third drum may be incorporated as a 
part of existing hoisting engines by 
bolting it onto the main frame. 

Another recent innovation designed 
to increase the service of any two- or 
three-drum hoisting engine is a pat- 
ented swinging drum for operating the 
bull-wheel of a derrick. This device, 
like the third drum extension noted in 
the previous paragraph, may be at- 
tached to existing hoisting engines, 
without necessitating a separate swing- 
ing engine. 
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Publications from the 
Construction Industry 


Truck Mounted Crane—Byers Ma- 
CHINE Co., Ravenna, Ohio, features its 
“Truckrane” in an illustrated bulletin 
just issued. The equipment consists of 
the company’s autocrane model No. 1, 
which has a special base to permit of 
its being mounted on a motor truck, 
thus combining light crane service with 
ability to move quickly from one job 
to another. The company furnishes the 
crane unmounted; it can be used on any 
standard truck of 5 tons capacity or 
larger having a minimum chassis 
length of 8 ft. 10 in. from rear of 
driver’s seat to center of rear axle. The 
outfit has an operating radius of 20 ft. 
and uses a 4-yd. clamshell bucket. The 
weight of the crane without bucket or 
counterweight is 11,200 lb. The boom 
is of the latticed panel type, 25 ft. long. 
Power for operating the crane is sup- 
plied by a four-cylinder, 35-hp. Her- 
cules gasoline engine. The crane has a 
capacity of 5,000 Ib. at 10-ft. radius 
and 2,500 Ib. at 22-ft. radius. The 
bulletin illustrates the use of the crane 
in handling sand and crushed stone, 
coal and broken asphalt. 


Business Analysis—WituiaM H. 
RANKIN Co., advertising agents, Chi- 
cago, has compiled from Government 
and other sources a book of statistics 
for business men. For each county in 
the United States are shown the values 
of bonds, crops, and manufactures. 
There is also a tabulation, by counties, 
of the white population, number of 
automobiles registered, and mileage of 
all roads. The figures for surfaced 
roads are recorded separately. An esti- 
mate also has been made of the income 
tax paid by the people of each county. 
The summary of statistics for each 
state includes, in addition to the items 
given for the ,counties, a record of 
climatic conditions. The information 
is presented-in two. loose-leaf volumes 
with flexible leather bindings. The 
price is $200. 

Hardwood Lumber—Harpwoop MAn- 
UFACTURERS’ INSTITUTE, Chicago, has 
issued a: -30-p. booklet entitled “Waste 
Elimination in the Production and Con- 
sumption of Hardwood.Lumber.” Much 
of the text is devoted to explaining the 
purpose of rules in grading and inspect- 
ing hardwood lumber and to forest 
conservation. 
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Business Side of Construction 
Facts and Events that Affect Cost and Volume 





Mctober Contracts Nearly 
Equal September Total 


Geins In Waterworks, Sewers, Excava- 
dions and Industrial Works—Total 
for Ten Months Over Billion 


Contracts awarded in the United 
States and- Canada, on important engi- 
neering projects, during the month 
of October, reached a total of $137,877,- 
000 as against $138,648,000 in Septem- 


Engineering News-Record 
Construction Cost 


Index Number 


November, 1922 ........ base 
October, 1922 
November, 1921 ... 


Engineering News-Record’s Construction Cost Index 
Number is exactly the same as last month, due to 
stability in prices of steel, cement and lumber. 
now $2.00 per 100 Ib., Pittsburgh mill. 
rate for common labor remains at 45c. 


construction cost is 13 per cent higher than one year 
ago and 31 per cent under the peak; 


above the 1913 level. 


ber. This comparison indicates the re- 
luctance, on the part of an unparalleled 
construction boom, to yield even to 
seasonal diminution. 

The minimum costs observed in Con- 


VALUE OF CONTRACTS LET IN THE UNITED STATES AND CANADA IN OCTOBER, 1922 


Peak, June, 1920 ......00. sees 


Lettings in the Middle Atlantic 
States during October, aggregated $34,- 
302,000, or 25 per cent of the total for 
the United States and Canada. The 
Middle West came next with $32,801,000, 
or 24 per cent. 


Contracts let on waterworks, during 
the month, increased 95 per cent over 
September awards; industrial construc- 
tion increased 70 per cent and sewers, 
48 per cent. Excavating and dredging 
during October, more than doubled the 


Monthly 


1913 
Yearly 
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September, 1922 ........ 
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Outlook Favors Continuan¢e 
of Building Activity 


A. G. C. Expects Demand for Building 
to Continue with Resulting Rise 
in Construction Costs 


That construction costs will continue 
to increase to a higher level than at 
present, and that the demand for cor 
struction will continue for some years 


Engineering News-Record 
Construction Volume 


Index Number 


127 
129 
-109 
-100 


1921 (entire year) ........0. bwheoe ps ced 
1920 (entire year) 


1913 


Steel is 


Engineering News-Record’s Construction Volume In- 
dex Number is 127 for the month of October, and 88 
for the whole of 1921, as against 100 for 1913. This 


means that the actual volume of construction in 1921 


The average 
Thus, general 


it is 88.6 per cent 


(not the mere money value of the contracts let that 
year) is 12 per cent under the volume of construction 
for 1913. Our monthly volume number, 127 for Octo- 
ber, 1922, is really the increment of construction, and 
indicates the rate at which contracts are being let as 


compared with 1913 awards. 


lettings for the preceding month. 
Bridges, streets and roads, commer- 
cial buildings and miscellaneous con- 
struction fell off slightly from the Sep- 
tember levels. Federal Government 





to come, is the opinion of the Associated 
General Contractors of America, in a 
statement made today to James A. Wet- 
more, acting supervising architect, who 
is quoted as authority for the statement 


New Middle Middle West of 
England Atlantic Southern West Mississippi Western Canada Total 
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struction News, from which these tables 


were compiled, on each class of con- 
struction, are as follows: water-works, 
$15,000; other public works, $25,000; 
industrial construction, $40,000 and com- 
mercial buildings, $150,000. 


awards dropped only $640,000. 

The value of contracts let for the 
whole United States, from Jan. 1 to 
Nov. 1, 1922, reached $1,309,593,000; 
$612,182,000, or 47 per cent of which 
was for commercial buildings alone. 


that within the next eighteen months 
the country may look for a very ma- 
terial drop in the cost of building. In 
the United States Advertiser it is re- 
ported that $15,000,000 worth of federal 
buildings throughout the country are 
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cing held up for a drop in the cost, of 
nstruction expected within the néxt 
ighteen months. 

Not only has the cost of building 
een going up for several months, ac- 
ording to the Associated General Con- 
ractors, but so has the cost of ma- 
terials. Wages in the building trades 
have more recently begun to increase 
also. The general average of whole- 
sale prices has been increasing since 
the first of the year. 

“The behavior of all these prices in 
increasing during a time of recovery 
from business depression” declare the 
contractors, “is entirely normal. It is 
a phenomenon which always occurs dur- 
ing like periods. We believe it is a 
very strong indication that prices in 
general have been stabilized for the 
present on a new price level in the 


Improved business conditions and in- 
creased employment, together with a 
shortage of common labor and an 
unusually heavy demand for skilled 
mechanics in nearly all trades, are the 
outstanding features of today’s labor 
market. 

In its survey of current industrial 
conditions throughout the country, the 
National Industrial Conference Board 
states: “The tendency of wages dur- 
ing the last two months has been dis- 
tinctly upward. Labor shortages have 
developed during the past few months 
in face of only a moderate upward 
swing in industry. This has served as 
a warning that labor is not to be had 
in sufficient quantities. The industries 
of the United States are undoubtedly 
going through a period of nation-wide 
wage adjustment. The high wages in 
the coal mining industry, on the rail- 
roads, in the building trades and in 
other favored industries have set a high 
standard. Less-favored industries— 
both men and managers—realize their 
position. The voluntary wage increases 
that have been made in a large nu.nber 
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neighborhood of 70 per cent higher than 
that which prevailed in 1913. This 
means that prices will continue to go 
up until the present period of pros- 
perity is fully established and will not 
go down again until the beginning of 
the next business depression. The next 
depression will probably be only a 
moderate one—such as we were familiar 
with before the war—and will be ac- 
companied by only moderate decreases 
in prices. 

“Instead of expecting that building 
costs will be materially lower eighteen 
months from now, we anticipate that 
they will continue to increase during 
the greater part of that period, and 
that they will be at that time, perhaps, 
at about the beginning of a decrease 


but at a point higher than the present. 
We believe, further, that the decrease 


Labor Rates and Conditions Throughout the Country 


of industries are indicative of this gen- 
eral leveling up. Wage increases in 
such basic industries as iron and steel, 
cotton, textile and the like, will inevi- 
tably be converted into higher prices.” 
Local industrial conditions as re- 
ported by News-Record correspondents 
are given as follows: 
Atlanta—Unsettled situation of a 
month ago somewhat eased up since 
strike settlements. Lack of cars still a 
retarding factor in resumption of nor- 
mal industrial activities. 
Cleveland—Hod carriers awarded 75c. 
as against 60c. and common laborers 
574c.@75c. as compared with a maxi- 
mum of 574c. per hr., one month ago. 
Dallas—Sufficient skilled building 
trades mechanics to meet all demands. 
Denver—No unemployment. Building 
season longer than usual owing to 
clear, warm weather. 
Detroit—Supply of all trades about 
equal to demand. Little unemployment. 
Kansas City—Scarcity of carpenters; 
aid $1.124 as against $1.074 per hr., 
ast month. Fair supply of bricklayers 
but some idle hoisting engineers, pile 


(Higher rates indicated by +, decreases by—) 
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which may be expected to begin at about 
that time will not go to a point very 
much below the figures reached during 
the past winter.” 

In explaining the reasons for their 
opinions, the contractors say that the 
costs of building materials are going 
up partly because they are partaking 
of the general tendency of prices to 
rise during this part of the economic 
cycle, and partly because we are ex- 
periencing a building boom of unpre- 
cedented volume. Wages of building 
labor are increasing partly because of 
the shortage brought about by this same 
building boom and partly because of a 
recovery in other lines of industrial 
activity, which is already beginning to 
produce labor shortages. 

“One important aspect of this phe- 

(Concluded on p. 770) 





drivers and structural iron workers. 
Very few unemployed hod carriers. 

Montreal—Minimum wage for com- 
mon labor now 35c. as against old rate 
of 30c. per hr. 

New Orleans—Labor 
stable. Building boom at peak. 

New York—Still some degree of un- 
employment existing, particularly in 
clerical occupations. Increased activity 
in manufacturing. Building retarded 
by shortage of materials, due to freight 
congestion. Distinct labor shortage in 
skilled trades. Unskilled common labor- 
ers receive minimum of 45c. with a 
maximum of 624c. per hr. on certain 
construction projects. Average pay for 
pick and shovel men in building con- 
struction about 60c. per hr. 

Philadelphia—Scarcity of bricklayers, 
carpenters, hodcarriers and common 
laborers. Fair supply of other trades. 
Carpenters receive maximum of $1 as 
against 90c.; common laborers, 35¢c.@ 
45c. as compared with 35c.@40c. per hr., 
one month ago. 

St. Louis—Bricklayers scale, $1.25 
per hr. but men being paid $1.37}. 


conditions 


Structural 

Brick- Car Hoisting Hod Pile ron Common 

layers penters Engineers Carriers Drivers Workers Labor 
rie fy, $0.70 $0.70 oe, a $0.65 $0.30@.35 
s ergin | ee .80 -873@.90 .60@.75 $0.75 1.00 .35@ .40 
ag 1.00 75 S0apa00 = ISG .ZS kes ces 1.00 -15@.20 
sega ee 1.00 See. =: |. aaabees 1.00 1.00 +.55 
vans 2 ae 95 95 eee caw ane 95 35 
jx ae 1.00 Bete. taeenee 1.10 1.05 724 
Sc 1.25 1.10 1.10 +.75 91 1.10 +.574@.75 
<6) on 1.00 1.00 .60 1.00 1.00 25 
veer ae 1.00 1.00 75@ .81} 1.00 1.03} -35@ .50 
east ke .80 .80@.90 .50@.60 1.00 -60@ .80 50 
ate sunt 1.00 1.00 .70 1.00 1.00 -35@.60 
et ee 1.00 - 1.00 1.12 87} 1.00 § -624 
ers -80 .80 we Sieve .80 850 
ee -90 65 .50 35 .50 55 +.35 
seas Oe 85 -90 -50 .80 1.00 -35@.40 
ine. eee 1.123 1.25 873 1.00 1.123 +.45@.60 
ihe eee 1.124 1.00 90 1,00 1.00 50 
So 1.10 1.123 85 1.12 1.124 .30@ .40 
4a 1.00 1.00 75 1.00 1.123 .474@.50 
con eee .80 .90 .70 1.00 ‘Gi 0 .50@.60 
‘s 1.25 +.90@1.00 +.90@1.00 .75@.90 1.00 ; 1.00 +.35@.45 
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nomenon” they state, “is the shortage 
of common labor, which is due, in large 
measure, to the almost complete ex- 
tinction of immigration for the past 
nine years, caused first by the Great 
War and latterly by our present restric- 
tive immigration act. That this short- 
age of common labor in fields other than 
the building trades is a very real one 
is proved by the recent action of the 
United States Steel Corporation, and 
a number of the other important steel 
companies, in making large voluntary 
increases in their wage scales. 

“It may be that some helieve the 
present building boom has.about run 
its course, and that, for that reason, 
building activity will soon diminish and 
building costs go down. We believe the 
outlook to be far otherwise. The boom 
shows no sign of abating. For six 
successive months the figures for con- 
tracts let have been record-breaking. 
The slight recession of August is less 
than the usual seasonal recession. As 
a result of very painstaking investiga- 
tions it has been estimated that the 
deficit in building, the country over, is 
so great that building could continue 
for ten successive years, beginning with 
this year, at 25 per cent above normal 
before catching up with that deficit. 
We do not predict any such sustained 
activity, but we do point to the figures 
as proof that there is no poss bility 
of the present building boom coming 
to an end within the next few months, 
because of having completely filled the 
demand for new construction.” 


ENGINEERING NEWS-RECOkD 


Lower Wholesale Prices 
in September 


The September level of wholesale 
prices was slightly below that of 


[| __} Maxisue Price Level 
Price Level Septeader 1922 
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August, according to latest information 
gathered in leading markets of the 
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country, and issued Oct. 19 by the U 
Department of Labor through the | 
reau of Labor Statistics. Measured 
the Bureau’s weighted index num! 
which includes 404 commodities or pr 
series, there was a decrease fr, 
August to September of 14 per cent, 
from 155 to 153. 

Farm products showed an increase 
id a cent over the August lev 

oths and clothing increased 1 ), 
cent, chemicals and drugs 14 per cer 
building materials 44 per cent, a: 
metals and metal products 6} pe 
cent in average price in the perio 
stated. In the group of miscellaneou 
commodities there was an increase of 
less than 1 per cent. 

On the other hand, a decrease of a) 
proximately 10 per cent took place in 
the important group of fuel and light 
ing materials, due to decreases in bitu- 
minous coal and coke. No change in 
the general price level was reported 
for foods and house furnishings. 

The considerable increase shown for 
building materials and for metals and 
metal products is due largely to ad- 
vances in structural steel and other 
articles included in both groups. 

Comparing prices in September with 
those of a year ago, as measured by 
changes in the index numbers, it is seen 
that the general level has risen 84 per 
cent. Fuel and lighting materials show 
by far the largest inc vease, 343 per cent. 
Building materials and metals and 
metal products increased approxi- 
mately 154 per cent, farm products 7} 
per cent, and cloths and clothing 2% 
per cent in price in the year. 





Monthly Prices of Construction Materials 
Ups and Downs of the Market 


Pig Iron—Production increasing with 
the lowering of coke prices. No. 2 
foundry iron down $1 in Chicago, $1.50 
in Pittsburgh and $3 in Philadelphia. 
Basic, $2.50 lower in Pittsburgh and 
$4.50 in Philadelphia. Bessemer de- 
clined 50c. in Pittsburgh and gray forge, 
$1 per ton in Philadelphia, during 
month. Prices slowly receding. 

Railway Supplies—Maximum on light 
rails, $47 as against $45 per ton, f.o.b. 
Pittsburgh; advanced 20c. per 100 Ib. 
at Birmingham. Re-rolled rails, $28@ 
$32 as compared with $26@$29 per ton 
at Pittsburgh mills, one month ago. 
Red oak ties slight'y lower in St. Louis. 
Track bolts up 10c., spikes, 15c. and 
section angle bars, 35c. per 100 Ib., 
Pittsburgh. Track supplies higher in 
St. Louis. Railroads buying heavily. 

Pipe—Wrought-pipe discounts re- 
duced two points on Pittsburgh basing 
card of Oct. 19; equivalent to rise of 
$4 per ton on both black and galvan- 
ized steel pipe. Mill advance reflected 
in lowering of discounts in New York 
and Cleveland warehouses. Cast-iron 
pipe, 6-in., up $2.50 per ton at Birming- 
ham mill, during month, despite lower 
pig-iron and fuel costs. Sewer pipe 
higher in Philadelphia and New Orleans 
but lower in St. Louis. Clay drain tile, 
however, $5 per 1,@00 lin.ft. higher, in 
St. Louis. 

Road and Paving Materials—Road 
oils up 4c. in New York and Ic. per gal. 
in St. Louis. Mexican petroleum situ- 


ation also responsible for advances in 
bulk asphalt, of $1 in Baltimore, At- 


lanta and Philadelphia and $2 per ton 
in New York. Wood paving blocks up 
5c. per sq.yd. in New York; down 40c. 
in Philadelphia. 

Sand, Gravel and Crushed Stone— 
Gravel, $2 as against $1.75 in New 
York and $2@$2.25 as compared with 
$2 per cu.yd, in Detroit, one month ago; 
sand prices unchanged. Crushed stone, 
up 10c. in Detroit and 20c. per cu.yd. 
in Atlanta. Transportation conditions 
and local labor adjustments responsible 
for advances. 

Lime—Hydrated finishing lime up 
20c. in St. Louis, 50c. in Philadelphia 
and $1 per ton in New York. Hydrated 
common, up 50c. in Philadelphia and 
$2 in St. Louis. Lump finishing lime 
advanced 50c. per ton in Philadelphia. 
Common lump lime 5c. per bbl. higher, 
in Atlanta; advanced 50c. per ton in 
Philadelphia and $3 in Baltimore. Hy- 
drated finishing lime, however, down 
$3.50 per ton in Minneapolis; common 
lump also reduced 10c.@15c. per bbl. 

Cement—Price advances made dur- 
ing acute coal situation have receded to 
meet winter demand. Mill prices down 
5c. at Mason City, Ia.; 15c. in Fordwick, 
Va.; 25c. in Mitchell, Ind., Hudson, N. Y. 
and Northamption, Pa., and 30c. at La 
Salle, Ind. Mill drop reflected in fol- 
lowing declines: f.o.b., New York, 25c.; 
Toledo, 5c.; Peoria, 2c.; Cedar Rapids, 
$c. and Cincinnati, 8c. per bbl. Montreal 
and Philadelphia, however, quote rise 
of 10c. per bbl., during month. 

Structural Steel—Steel plate demand 
for car, tank, ship and boiler construc- 


tion, in excess of production. Plates 
quoted at minimum of $1.90, with maxi- 
mum at $2.25, or an average price of 
about $2 per 100 Ib., f.o.b. Pittsburgh. 
Shapes quoted, however, at $2@$2.10 
and bars at $2@$2.15, f.o.b. mill. 
Brick and Hollow Tile—Common 
brick, $14@$15.50 as against $15@$17 
er M. wholesale, alongside dock, New 
ork, one month ago. Kansas City also 
quotes reduction of 50c. per M. Prices, 
however, slightly higher in Detroit and 
Philadelphia. Hollow tile up in Kansas 
City, Philadelphia and St. Louis. De- 
clines due to seasonal falling off in de- 
mand; but unusually large amount of 
brick construction under way, for this 
time of the year, in some sections. 
Lumber — Production sharply cur- 
tailed by transportation difficulties; but 
prices steady in the face of lessened 
buying activities. Yellow pine struc- 
tural timbers, base sizes, up 50c. in 
Kansas City and Philadelphia; $1 in 
Minneapolis; $2 in Detroit and $5 per 
M. ft. b.m. in Dallas. Douglas fir up 
$2 in Kansas City and $6 in Dallas; 
down $2 in Minneapolis and Denver. 
Hemlock, higher in Kansas City but 
cheaper in Denver and Minneapolis. No 
change in spruce. ? 
Scrap—Market weaker. St. Louis, 
however, quotes higher ‘prices on al! 
grades except cast scrap. 
Explosives—Dynamite, 40 per cent 
— lc. in Seattle and 2c. in 
inneapolis and St. Louis; up ec. per 
Ib. in Philadelphia. 
Linseed Oil—Quiet; few changes. 
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P1G IRON—Per Gross Ton—Quotations compiled by The Matthew Addy Co.: 


Current One Year Ago 


CINCINNATI 

No. 2Southern (silicon 2.25 @ 2.75) 

Northern Basic 

Southern Ohio No. 2 (siliccn 1.75 @ 2.25)....... 
NEW YORK, tidewater delivery 

Southern No. 2 (silicon 2.25 @ 2.75) 
BIRMINGHAM 

No. 2 Foundry (silicon 2.25 @ 2.75) 
PHILADELPHIA 


(Eastern Pa., No.g2X, (2.25@2.75 sil.)......... 
Virginia No. 2 (silicon 2.25 @ 2.75) 


$24.50 
22.52 


34. 27 23.52 


30.26 


20.00 


22.76 
28.74 
20.75 
21.75 


83.64 
37.17 
29.50 
82.00 


CHICAGO 
No. 2 Foundry Local (silicon 1.75°@ 2.25)....... 
No. 2 Foundry Southern (silicon 2.25 @ 2.75)... . 


PES TERURGM, including freight charge from the 
Valley 


No. 2 Foundry Valley (silicon, 1.75 @ 2.25)...... 


22.70 
26.66 


22. %6 
21.96 
21.96 


STEEL RAILS—The followir>g quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots. For less than carload lots 5c. per 100 lb. is 
charged extra: 


——Pittsburgh 
One Birming- St. 
Year Ago ham Chicago Louis 
$45.00 $43.00 43.00 
47.00 $43 00 43 00 43.00 
1.65@1.75* 2.00* 43.00 41.00 
1.65@1.75* 2.00* 43.00 41.00 
1.65@1.75* 2.00* 41.00 


Current 
$43.00 
43.00 
45@47 


45@47 


8andard bessemer rails... . 
Standard openhearth rails. . 
light rails, 8 to 10 lb 
Light rails, 12 to 14 lb 
Light rails, 25 to 45 Ib..... 
Rerolled Rails 

*Per 100 lb. 


RAILWAY TIES—For fair-sised orders, the following prices per tie hold: 
6In. x8 In 7 In. x 9 In. 
by 8. Ft. by 8} Ft. 
Chicago, White Oak $1.40 $1.55 
Chicago, Hardwood and Red Oak 1.25 1.40 
Chicago....Empty Cell Creosotirg (add'l) 45 50 
Green Douglas Fir .92 119 
San Francisco, Empty Cell Creosoted, Douglas Fir 1.93 2.39 
De. TN OMe ook cee carb wndbesecaeas 0.80@ 1.30 1.00@1.60 
St. Louis (creosoted) (zinc treated) 2.00 


TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b. Pitts- 
burgh for carload lots, together with the warehouse prices at the places named: 


—— Pittsburgh 
ne Year 


Ago 


3 00 $2.30@2.40 $2.55 $3 02} $4.45 $3.29 
4.50 3.25@3.55 3.65 4.02) 5.45 4.29 


2.75 2.75 2.40 2.923 4.10 2.94 


San Bir- 
Fran- ming 


Current Chicago St. Louis cisco ham 


em a, oe. 


and | @. 75 
Track co 3 
as section angle 





PIPE 


WROUGHT PIPE—The following discounts are to jobbers for carload lots 
on the latest Pittsburgh basing card: 


BUTT WELD 


Steel 
Black Galv. 


BUTT WELD, EXTRA STRONG, PLAIN ENDS 


STEEL PIPE—From warehouses at the places named the following discounts 
hold for steel pipe: 
Black 
Chicago 
624% 
594% 
Galvanised 
Chicago 


New York 


| to 3 in. butt welded 57% 
2} to 6 in. lap welded........... % 


St. Louis 
614% 
584% 


—_—_ 


New York St. Louis 
1 to 3 in. butt welded... ... 44% 481% 514% 


2} to 6 in. lap welded. . 41% 454% 50)% 


Malleable fittings, Class B and C, from New York stock sell at list less 10% 
Cast iron, standard sizes, 32-5% off 


CAST-IRON PIPE—The following are prices per net ton for carload lots: 


New York 
Birmingham One San Fran- 
Mill Current Year Ago Chicago St. Louis cisco 
i $60.30 $52.30@53.30 $52.70 $44.50 $55.00 
Gin. and over 43.00 55.30 47.30@48.30 48.70 be 51.00 


Gas pipe and C’ass ‘‘A,” $4 per ton extra; 16-ft. lengths, $1 per ton. 


CLAY DRAIN TILE—The following prices are per 1000 lin.ft.: 


— New York ——~ 
One 
YearAgo St. Louis 
$40.00 $40 00 
50.00 
80.00 
105.00 
175.00 


Size, In. Current Dallas 


$55 00 
65.00 
84.00 


110.00 
181.00 


Chicago 
$50.00 
60.00 
80.00 
100.00 
150.00 


SEWER PIPE—The following prices are in cents per foot for standard pipe in 
ear load lots, f.o.b., except as otherwise stated: 


San 
Fran- 
cisco 


New York Pitts- Birming- St. 
Delivered burgh ham _ Louis Chicago 


- a $0 105 $0.12 
105 $0. He $0. 0875 2 
1575 . 125 1025 
1395 150 1226 
245 .225 20 
.3675 =.2925 =. 28 
.4725 3825. 36 
63 .5625 .52 
. 875 765.68 
05 1.0125 
40 Pi az 
575 1.4625 1.2 
oe 2 


Size, In 


$0.135* $0.18* 
13 


New Orlean 
Cincinnati. . 
Atlanta. ... 
2 + 5 ts 


2.16 
1.71¢ 3.895¢ 
special. 


Kansas City, M> 
Philadelphia. . 


*4in., 6-in., 9in., 


- 
513 
$3-in. 


14 


respectively. ‘Double Strength. 


ROAD AND PAVING MATERIALS 


ROAD OILS—Following are prices per gallon in tank cars 8,000 gal. minimum 
lace named: 


f.o.b. p! 
Current One Year Age 


New york, sae cobalt... - Gat derimana ««« «+ 
ew 

New York, binder 

New York, flux 

a takes York, sf uid asphalt... . (atterminal) 


sone he mpbalt (fo. b.) Wood River, Ill... 


* t $21.75 ner ton to Whiting, Ind. 


. Oleum, Cal. Freight to San Francisco, 80c. per ton. 
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ASPHALT—Price per ton in packages (350-Ib. bbl:. 


or 425-lb. drums) and in 
bulk in carload lots, f.o.b. points listed: 








Package Bulk 
New York (Mesicen).. bash SAMA Ras sageeeoeeEowssens $20.00 $16.00 
Boston (Merican).. LECLLOMS EN, ; 19.50 16 
Chicago (Stanolind). ; 00 22 
San Francisco, f.0.b. refinery, Oleum, Cal. 19.50* 13. 
Dallas, (Texas) : eo 35.00 27. 
Seattle “D"” grade (California)....................2+..-. 23.75 13. 
II Wancct PN  o Seg as os big eee ate 40 00 : 
Minneapolis f.0.b. Twin Cities (Merican)................ 33 00 27 
I Te ae se 26 00 22 
MD NININIIIED cio 5 05055 ooo kos ps cess cxbtense’ 20 00 16 


Los Angeles, at factory, Bakersheld (California) . 
Montreal (Mertcan)........ 
Atlanta (Mezican)..... 
Detroit (Merican)..... 
Cincinnati (Merican) 

Maurer, N. J. (Trinidad and Bermudes).. 
Maurer, N. J. (Mezican)...... : 
Philadelphia (M erican) 
Kansas City, petroleum 


*Freight to San Francisco, 80c. per ton. 

tF.o.b. Richmond, Cal. 

NOTE—Barrels or drums are op‘ional in most cities. 
ton, and from 4 to 5 drums. 
PAVING STONE— 
New York delivered. .... yal §-in. granite, 28@ 29 blocks per sq.yd. $135.00perM 


nN 

nN 

w 

o 
—Nme—— rN 


es 
3 
shusooue 


sssseses void ae 


N 
@o 
£8 
te 


About 6 bbls. to the 











CRING0.... 2. sees ees renee. 22. eee 
Ph PURER bn ac bc nnsesces Basalt block 4x7x8........ 70.00 per M 
DL citviededahosn een euns > POR IID os snccxancces no report 
Pc cht ceekcudecsebaaue CN, canudcanchtese 2.10 sq.yd. 
PE éscahancheaetsanes ce es Granite, 26} blocks per sq.yd. 100.00 per M 
DN cisssucacdveseoness SPRING: onder eninn ce eeued 2.00 sq.yd. 
Montreal delivered. ............ J ere rn 100.00 per M 
SN ccna beds hace no Granite, 4x 8x 4........ 3.25 sq.yd. 
RENE Lash ou obueed bene bon DC iSb so na nem baeare 3.84@4 sq.yd. 
Bt. Louis... sseesesevees > (GBs common cI eeeaee 
TI. ici cteadcedes eee SOE RNB a s.66 neste . 3.95 sq.yd. 
PRINS «inci ccetiasens NI Sic Witte onahad te 128.00 per M. 
FLAGGING— Bronx, 5 ft.. . $0.30@ "7 
PPT, feb sisnaviccied tensa Manhattan. 4 ft... : : : : : ae 
6x20-in. cross-walk..... 1.00 lin.ft 
CN cstcecneseiasosshandnbiee ae ao .99 hin.ft. 


COR ieee per lineal foot, in New York, costs 77c.@85c. for 5x16 
; 88c. for 5x18 in., in cargo lots. 5x18 in., 1.44c. per lin.ft. delivered in 






St. “Louis. 6x18 i in., Chicago, $2 per lin.ft. 
WOOD BLOCK PAVING— Size of Block Treatment Per Sq.Yd. 
New York (: elivered),............. 3 16 $2 14 
New York (delivered). ..........+4. 3} 16 234 
New oon RN soa keakhace se a 16 2.66 
Boston. a 33 16 2.22 
Cc hicago.. s 16 3.00@ 3.25 
Chicag 3 1 2.50 
St. Low 3 16 2.00 
St. Louis. 4 16 2.00 
Seattle. . 4 16 Off market 
Minneapolis. 3 16 2 09 
Atlanta... .. 3 16 2 30 
New Orleans. 16 1 70 
New Orleans. 33 16 1.95 
New Orleans 4 16 2.25 
Has... 18 3.90 
Baltimore 34 16 3.44 
Montreal 4 16 4.50 
Detroit py 3 16 2.84 
Detrcit “ 16 3.00 
Circinrati. . 4 16 2.35 
OS) SSO irae ery 4 16 3.25 
Philadelphia. . . 34 16 2.60 





CONSTRUCTION MATERIALS 


SAND AND GRAVEL—Price for cargo or carload lots to contractor is as 
follows, per cu.yd.: 








— Gravel 
— ihihn— —ih— — Sand — 
One One One 
Year Year Year 
Current Ago Current Ago Current Ago 
Now Wot: .cccscccs coccce $8.08 $2.00 $2.08 $2.00 $1.00 $1.25 
Denver....... S5esessebous 1.75 2.50 1.75 50 0.75¢ 1.10 
CRN. 0000 cb000 wbheunte 2.25 1.65 2.25 1.65 2.25 1 65 
St. Louis, per ton......... 1.40 1.30 1.45 1.25 1.20 1 20* 
rr ereer 1.00 1.50 1.00 1.50 1.00 1.50 
Nines odacstahtenks 2.25 2.25 2.25 2.25 225 2 23 
Minneapolis bvesbceeeseces 1.75 1.50 1-75 1.50 1.00 0.50 
CEL. na celkede edd tees 1.40 1.87) 1.40 2.03 1.15 1.6 
San Francisco......... eae 2.25 2.25 2.25 2.02 0330 1.50 
i niccketscncamaen t 2.65 Ress 2.00 
Ne REED... nsiscnencese 2.85 2.85 2.85 soln. 1.35 
Los Angeles, per ton bie 1. 35t : Sees core 1.20; 
Atlanta, per ton........... 2.00 2 00 2.00 2.00 1.35 1.35 
ck oak cak as Chand oa 2@2.28 2.00 2@2.25 2.00 2 2.00 
Baltimore, per ton... 1.40 1.40 1.60 1.60 0.70¢ 2.40 
Montreal, per ton......... 1.25 1.25 1.50 1.50 1.25 1.25 
R iningem. per pe (Crushed slag used instead of grav el) 1.20 1.28 
Philadetpbia......cccerssss 0 1.75 ay 1.65 ; 
Kansas 2.00 2: oot 0. 66t 
New a $i. 75 per eu. yd. ’ 
Freight from quarry, 85¢. per ton. and is ineluded in above price, 
° a white sand: Pacific, $5 per ton; Ottawa, $6. 
+ At pit. 
t Per eu. yd. 
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CRUSHED STONE—Price for cargo or carload lots f.o.b. city, unles 
otherwice, is as follows, per cu. mS 











1h in. In — z 

Current One Year A Current One Year 

New cm $1 65 $l. wR". $1 75 $1.80@! 
CN 0s Ss wit a 454 2.25 25 1.60 
St. Vouia delved 2.10 } Soe 2.20 1 55* 
Dallas..... 1.65 3.20 1.65 3.20 
San Francisco........ 2.25 2.25 2.25 2.25 
Boston, delivered. .... 5. 3.00* o 3.00* 
Minneapohs, ot oon. 2 00 2.00 2.25 2.25 
Kansas City....... 2.00 2.75 2.00 2.75 
WUEis<ekeswtass 3.50 3.50 3.50 3.50 
Seattle delivered. ..... 3 00 3.00 3.00 3.09 
UD 52 5 chs aise 2.10* 2 25* 2 10* 2 25* 
Cincinnati delivered 1.55* 2.37 1,55* 2.08 
SRD sesedccae Khas Sa 8 et a 1. 70* 
SE elds but w's aes 1.90@2* 1. 90* 1.90@2* 1.90* 
Baltimore........... 1.70* 1.75* 1. 60* 1.65* 
eemteeel. .....ikcccee 1.50* 2.00* 1.90* 2.10* 
Rirmi- gham delivered 3.20 3.20 3.10 3.10 
Phildelphia.......... 75* awd 1.60* ae 

Pitteburgh...........° 2.85 2.85 
Cleveland. . ean: 3.00* 
*Per ton. 


CRUSHED SLAG—Price of crushed slag i in carload lots, per net ton, at plants 
14-In. j-In. Roo fing 












Sand 
Youngstown District............. $1.30 $1.30 $2.00 $1 30 
Steubenville District............. 1.40 1.40 2.00 1. 40 
MONE RINMOUDE. icc conse vesests 1.40 1.40 2.00 1 40 
East Canaan, Conn.............. 1.25 1.35 4.00 1 00 
Easton, Catasaqua, Pa..........+ 1.00 1.00 2.00 0 90 
Birmingham, Ala................ 0.75 0.75 0 75 0.25 
Buffalo, N. Y., and E rie, Pa....... 1.25 1.25 2.25 1.25 
Cleveland, Ohio................. 1.20 1.20 sees 1.00 
Eastern Pennsylv ania and Northern 
WI oe ids conchae aawee 1.20 1.20 2.00 1.20 
Western Pennsylvania. . Ssbenarn 1.25 1.25 2.00 1.25 
LIME—Warehouse pee 
Hydrated, om: — Lump, per Barrel 
Finishing Finishing Common 
ee CE $16. A el 17 $13. 10” #. 634* $2.75@$3.13\* 
ee 18.00 . 50F 1. 40+ 
ty UMN. ss cseewes 220 19.00 17.75t 
DR cicansn wanton pape OTN let sh 
SS a ccamawnse 25.00 vis 2.50t 
Cincinnati... 14 80 12.30 nace 10 75 
San Franeico. 22.00 16.00 ee 1.75t 
popes ; 22.00 (white) 1.70¢ 1.407 
Denver. . a ia i sas 6 2.70+ 
Detroit. . 16.00 ee 17.00} 
Seattle paper sacks. 24.00 ..... 2.80t - 
SEES, a OE ET Ore bene : 
Baltimore 15.75 aioe 15 00; 
Montreal. 21.00 15.00t 11.00 
Atlarta. . 13.00 2.25¢ 1.85} 
New Orleans 17.25 2.40t 
someon hia 14 50 13 .00t 12 00! 
Cle. 24 00 2.34f 2.20t 


vane 280-Ib. bbl. (net). re 180-Ib. bbl. (net). 
bbl. Minneapolis aes rown common lum: 
Sheboygan $1.45. ew York quotes hydrat 
lump lime “alongside dealers docks” or ‘‘on cars.’ 


NATURAL CEMENT—Price to dealers rer bbl. for 500 bbl. or over, f.o.b., 
exclusive of bags: Current One Year Ago 


tPer ton—Refund of 10c. per 
lime; Kelly Is. white is $1.55, 
 jime “‘on cars” in paper sacks; 








Minneapolis (Rosendale)................0.0eeeeee #2. 80 $2.80 
Ss Se AI BUD ons bare Ss ¥icms 0 6.0deseacewe’ 1.75 1.60 
ND PEO nic cho sh descr tn checiesenceste u- 00 ton 11.00 
CPE RUIEMED «ss 56 vGbnbbtecosereusesscqacess 1.72 1.77 
Boston (Rosendale) aa ae. skcneesaats benesenaase des 0.85@0.95 
St. Louis (Carney).. baic.s  comiemouce rahe 1.75 chase 
PORTLAND CEMENT—Prices to contractors per bbl. in carload lots f.o.b. 
points listed without bags. Cash discount not deducted 
Nov. 2. One Month Ago One Year Ago 
New York, del. by truck..... $2.60 $2.60@2.75 $2.40 
New York, alongside dock to 
QUE Siands den seeneneds 2.30 2.55 2.10 
2.73 2.73 2.28 
‘ i 2.61 
2.20 2.20 1.97 
2 24 2.24 2.02 
2.46 2.46 2.28 
2.48 2 48 2.31 
2.41 2.41 2.23 
2.48 2.53 2.31 
2.37 2.37 2.19 
2.14 2.14 1.95 
2.39 2.41 2.14 
2.45 2.48 2.28 
2 43 2.43 2.22 
2.35 2.35 2.25 
2.71 2.71 2.84 
3.30 3.30 2.88 
2.39 2.39 2.26 
2.85 2.85 3.10 
2.90 2.90 3.10 
2.25 2.25 2.55 
2.54 2.54 2.60 
2.51 2.59 2.37 
a oe 3.30 3.31 
fe ge 
Pirmingham : 
posers Sky. ea 2.85 2.85 2.45 
NEE 5 9 i3we peas 2.88 2.78 3.10 
Paleieipbia 2 51 2.41 oF 
WE ts ued hn ot ou 2.39 2.39 2.26 
NOTE—Bags 10c. each, 40c. per bbl.; 


Current grind per barrel in noua lots, without bags; to ecntractors: 


Buffington, Ind............ Mason RR AS sas « maaan $2 05 
Universal, Pa. . *) 80 SS I 2.0 
Steelton, Minn.. 1.95 Hudson, N. Y 2.20 
Fordwick, Va....-..... Fe “RS a 2.20 
Mitcheil, Ind... pe bee 205 Wannibal, Mo............... 2.10 
Re aR 2 10 Lehigh Valley District Leet eraes 1 
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rRiANGLE MESH—Price per 100 sq.ft, in carload lots: 
PLAIN 4-INCH BY 4INCH MESH 
Weight in Pitts- ——————————. Warehouse 
<ivie Pounds per burgh, 
Number 100 sq.ft. Mill New York Dallas 
032 22 30 $0 
49 


QO 
BE. 
9 
2 
3 


no 
Tn 
- 
a 


093 
120 
153 
180 
245 
287 
3360 
395 


Auksvnn—— 

SOCrNROWOS 

ovouNK—wn@ 
N= 


PAVING 


S eusawnneenBz 


- 


-<<<—=—=—5 


036P 
053P 
072P 
097P 
049R 
067R 
089R 
In rolls 16-, 20-, 24-, 28-, 32-, and 56-in. wide and in 
150-, 200- and 300-ft lengths Galvanized is about 15% higher. Size of roll 
earried in New York warehouses, 48 in wide x 150 f . long, or 600 sa. {t. 


EXPANDED METAL LATH—Prices in carload lots per 100 yd. for painted 
are as follows: St. San 
Gage Weight *New York Chicago Louis Francisco 
27Dia. - 3 $22 00 $23 25 $20 22 $20.78 

% * 22 2 21 64 
a . 24 28 
4+ 2 26 10 33 16 
_ 4.33 31 60 35 10 
* Price to contractors at warehouse or delivered on job in Manhattan, Bronx 
or Brooklyn. 


BARS, CONCRETE REINFORCING—Current quotations per 100 Ib.: 
ROLLED FROM BILLETS 
Bi —————— Warehouse, Uncut 
it- 


Pitts- 
burgh mingham New St. 
Mill Mill York Chieago Louis 
$2 002.15 $2 35 $304 $2.80 
205@2.20 245 309 2 8 
210@2.25 255 314 2.90 
2 25@2.40 260 319 $3 06 
250@2.65 265 354 3 30 
Includes 15¢ charge for cutting to lengths of 2 ft. and one 
Twisted bars cut to length take extra of 27}c. per 100 Ib 
ROLLED FROM RAILS 


Dallas 
$3 50 
3 75 3 2.60 


Sad 
—=N==—5 aw 


ee we S nmawnnneee 

® Bueenee reraneacnen=27 
= Busense SExERANSoesS. 
'SEVSuRSs sxeasersse 


no ‘ 
assexex 
ee he 


= 
Nn 
So 
Nn 


36-, 40-, 44, 48, 52-, 


Dallas 
$25 50 
27 58 

30 71 


Inches 
i and larger 


St. 
Chicago TI ouis 
$2.75 
3.00 


St. 
Chicago Louis 
} and ego 8 10 $2.45 
ree 15 2 50 
2 55 


BRIC K—Contractors price per 1,000 in cargo or sahil tote | is av follows: 
One One Year 
ne 


nth Ago 
$10,900 18.55 618.200 2090 $ 
oek). ee i5@ 17 


14 00 
12 00 


One Year — Paving Block — 
3-inch* 4-inch* 


$42. 00¢ $50. 007 


—> 
7 


ysssssssyssyenssses° s 


New York (del. 

New York (at 

Chicago... ... 

St. Louis, salmon... 

Denver, salmon..... . 

Dallas 

San Francisco 

Los Angeles (del.).. 

Boston (del.) .. 

Minneapolis (del.).. 

Kansas City 

Seattle 

Cincinnati 

Montreal .. 

Detroit (del.) . 

Baltimore (del. 

Atlanta. ... 

New Orleans. . 

Birmingham 

Philadelphia. . 

Pittsburgh (del.) 

Cleveland 6.00 
*For paving blocks s48i03 and 

f.o.b. plant, Baltimore. 


HO a oe per block in carload lots to contractor for hollow build- 
ing til 
Perth 


18@19 
14 00 
14 00 
S = 


eS ee as ee ee a ee 
—PRMONO OS euNVans sw 


-—— New York —— 
Current One 
Year Chi- 


Ago cago 
$0. 11370 $0 0808 


Phila- 
delphia 

4x12x12... $0 12 

6x12x12... 

8x12x12... 


3448 
12x12x12 


8x12x12 
polis (f.0.b. cars) $0. 13125 $0.23 
Minneapoit (delivered) : . 14675 245 
Cincinnati cee 
Kansas — esas 
Deny er . 188 


eee ee eweeeeeee 


Birmingham......... ssecséones 
Pittsburgh (del.)............... . 
Cleveland 164 
== Francisco, Philadelphia, ‘ideas hn York and Chicago quote on hollow 
partition tile. 
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STRUCTURAL MATERIAL—Following are base prices f. 0. b. mill, Pittsburg 


and Birmingham together with quotations per 100 lb. from warehouses at place 
named: Bir- 
Pitts- ming- 


burgh, ham New 
Mul Mill York Dallas 


2.00@2.10 $2.40 $3.14 $4.20 
2.00@2.10 2.40 3.14 420 


2 00@2 10 
2 00@2.10 
2.00@ 2.25 


San 
St. Chi- Fran- 
Louis cago cis 
$3.00 $3.02) $3.25 

3.25 


Beams, 3 to 15 in. 
Channel, 3 to 15 in. . 


Angles, 3 to 6 in., } in. 
thick 


Tees, 3in. and larger. . 


314 
314 
314 


4 20 
4.20 
4 50 


RIVETS—The following quotations are perj100Ib.: 
STRUCTURAL 
—_—_— Warehouse 
— New York — 
Pittsburgh, Current One 
Mill Yr.Ago cago Louis 
$3.15 $3.85 $3.70 $3.35 $3.85 


CONE HEAD BOILER 


3.95 3.80 3.45 
8 ee 3.60 4.75 6.30 
4.35 4.20 3.85 5.00 6.55 


Lengths shorter than | in. take anjextra of 50c. Lengths between | in. and 2 in. 
take an extra of 25c. 


San 
Fran- 
cisco 


$4.50 


Chi- St. Dallas 


jin. and larger $6.00 


3in. and larger 3.25 4.60 6.15 


NAILS—The following quotations are per keg from warehoute: 
Pittsburgh, 

Mill 

$2.70 


San St. 

Chicago Francisco Dallas Louis 
$3.10 $4.00 $5.00 $3.60 
5.50 5.65 7.75 6.00 


PREPARED ROOFINGS—Standard grade rubbered surface, complete with 
nails and cement, costs per square, f.o.b., as follows: 


New York — ~ 

2-Ply 3-Ply 1-Ply 

Le.l. Le.1. Le.l. 
No. 1 grade....$2 10 $2 55 $3.00 $1.90 $2 35 $2 80 
No. 2 grade.... 1.85 2.15 2.55 1 70 2 00 2.40 

Slate-surfaced rooting (red and green) in rolls of 108 sq.ft. costs $1.95 per roll 
in carload lots and $2.20 for smaller quantities f.0.b. Philadelphia. 

Single shingles, red and green slate finish, cost $5.50 per package (sufficient to 
cover 50 sq.ft.) in carloads; $5.75 in smaller quantities, in Philadelphia. Strip 
shinzles (4 in |) f.0.b. Philadelphia. Le.l., $5.90 


Philadelphia ---—— 
2-Ply 3-Ply 
Le. Le). 


\-Ply 
Le.L 


ROOFING MATERIALS—Prices f.0.b. New York: 

Tar felt (14 lb. per square of 100 sq.ft.) per rol! of 432 sq.ft 
Tar_ pitch (in 400-lb. bbl), per 100 Ib... Rataeee 
Asphalt roofing (in barrels), » Per ton, f.o.b. plant* 

Asphalt felt (light), per ton, f.o.b. plant* 

Asphalt felt (heavy), per ton, f.o.b. plant*. . . 


* Delivered in Metropolitan Dist., $3,00 additional. 


SHEETS—Quotations are per 100 Ib. in various cities from warehouse also the 
base quotations from mill: 


Pittsburgh, 


Large St. 
Mill Lots Louis 


4.10 
4.15 


San 

Fran- 
cisco 
$4.35 

4.40 
b 445 
4.30 4.20 4.55 


New 
York 
$4 19 
4.24 
429 
4.39 


Blue Annealed 


d 


*Nos. 18 and 20... 
*Nos. 22 and 24... 


NN 
65 


8 


Sasnese wees s:! 


Yew 
ee ee 
onus 
roe 
sess 


® 


eee 


555 


Nos. 22 and 24. = 
*Nos, 25 and 26.. 


Seeewww 
34 
(Be ae de Be 


oe 
we 
@® 
VEY a ae 


BRSSESE 
PMA nae 
SS2S838 


ww 
os 


*For painted corrugated sheets add 300. per 1,000 Ib. for 5 to 28 gage; 
19 to 24 gages: for galvanized corrugated sheet= add 15c., all gages. 


LINSEED O1L—These prices are per gallon: 
One 


Year Ago 
$0 72 


—— Chicago —— 
One 
Year Ago 
$0.72 


Current 
80 94 


Current 


Raw in barrel (5 bbl. lots)...... $0.93 





——————————————————— 
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WHITE AND RED LEAD—Base price in cents per pound: CONTRACTORS’ SUPPLIES 
Red ——_—_—_—_—. White —— | 
Current 1 Year Ago Current Yr.Ago | ee ee ae - 
Dry Dry STEEL SHEETPILING—The following price is base per 100 Ib. f. 0.b. }+ts. 
- — = on ; =. ; * burgh, with a comparison of a month and a year ago: 

ry n Oi ry D n Oi nO1 Current One Month Ago One Year A 
100-Ib. k 12 75 14.25 12.25 13.75 17 75 12°25 g° 
25 and S0‘b. kegs.. 13 00 14 50 12.50 14.00 13 00 12.50 oe ".% $1.80@1.90 
12)-lb. keg 13.25 14.75 12 75 14.25 13.25 12.75 - — = 
5-Ib. cams ...... 15 75 17.25 15.25 16.75 15 75 15.25 
I-Ib. cans........ 72S. . 2O. ee. 4s. 39-28 WIRE ROPE—Discounts from list price on regular grades of bright and g 





LUMBER 


Prices wholcvale, per M. ft. b.m., to deale>s ‘n carload ‘ots, f.0.b. 





San Francisco—Prices of rough Douglas fir No. | common, in carload lots ‘o 
dealers at yards. To con rac ois, $2 - M ft. addi.ional. 
1 








6-8 and 16-18 and 22 and 
12 Ft. 20 Ft. 24 Ft. 25 to 32 Ft. 
3x3 and 4 $30 00 $33 00 $33 00 $35 00 
Seemed &.:......<6.0 Bee 33 00 33 00 36 00 
4x4-6 and 8......... 30 00 33 00 34.00 37.00 
3x10 and 12 30 00 35 00 34 00 38.00 
3x14 * ;4 34 00 35 00 36 00 38.00 
4x10 and 12 30 00 33 00 34 00 37.00 
eee ae 34.00 35.00 36. 00 38. 00 
24 Ft. and Under 25 to 32 Ft. 33 to 40 Ft 
ODS. is idndaew ss $32.00 $35.00 $37.00 
DRGs acthtnkssonebe ; 34.00 37 00 39.00 
SE iba chesenuksens 32 00 35 00 37.00 
Orn eFh Gas cabo iaane ss .. 34.00 37.00 39.00 
New York an.i Chicago—~ holesale prices to dealers of long leaf yellow pine. 
New York*-—— —— Chicago ——-- 
20 Ft. 22-24 20 Ft. 22- 
and Under Ft. and Under 24 Ft. 
ek. eT ere $47 00 $48 00 $45 00 $47 00 
MR sitksrsandeys’ 50.00 5,.00 48 00 50 00 
SS Sa 54 00 55 00 51.00 53 00 
ED Seer cccccsctscebocs 60 00 61.00 56.00 58 00 
3x16 to 16x16...... bay», See 68 00 60 00 62.00 
3x18 to 18x18. ...... con 80 00 81.00 67 00 69 00 
4x20 to 20x20....... cat 90.00 91.00 77.00 79.00 


_ *Wholesale price to dealers; to contractors, delivered from lighters or cars to 
job, $5 additional. Short leaf pine up to 14 x 14 costs $15 per M. less. 

Over 24 ft.—Add $1 for each additional 2 ft. in length up to 30 ft. for sizes 
12 x 12 and under, for sizes over 12 x 12 add $2,for merchantable add $2 to sizes 
10 x 10 and under. For pine add $2 to the price of merchantable for all sizes. 








Other Cities 12 x 12-In. 
8 x 8-In. x 20 Ft. and Under 20 Ft. and Under 
P. Fir Hemlock Spruce Ps Fir 
EERE eee a8 Ps! hissed SS ahanes heen $24.50 
New Orleans...... $30 00 Seah A heed 2 aswel «a6 oun 
Baltimore. . Pe iiakus | weadse” "nana ND Teese 
Cincinnati...... eer ee ee 45.00 eae 
Montreal...... 50.00 50.00 $35.00 $38.00 78.00 50.00 
Los Angeles......... ser a ee Oe tae Ry ie ee ean 
Denver......... : 36 75 38.75 8:75. 39.75 
Minneapolis. . 47.00 39 75 41 00 wae 50 00 39 75 
Atlanta. ..... , 37 00 5 ate mony 42 00 ae 
Dallas....... .. 4500 : ea Re 45 00 
Kansas City... 47 00 47.00 47.00 49.50 49 50 
Birmingham. ... 28 00 »s aol 36.00 eee 
Philadelphia. .... . 40 00 38 08 45.00 50.00 48 50 40 00 
Detroit... ae 44 75 46 75 . 53 75 40.75 
8t. Louis . . 44 00 ; 51 00 ‘ 
— 1-In. Rough, 10 In. x 16 Ft.— 2-In. T. and Gr. 
and Under 10 In. x 16 Ft. 
Fir Hemlock P. Fir 
ae ceases oa +i ; 
SPER ERS TO Rae I) oe oe Se ee $23.50 
New Orleans, at mill....... .. $70.00 cana $37.00 eh 
EN ere 40 00 deny” “keen 40 00 
ES eee ee rasa. pee 80.00 5 aa 37.50 a 
Montreal ....... cha cke 3 De 45.00 $27.00 45.00 45.00 
ee een + abe ane cs ied an 
eS ee ; Se 2 ea 30.25 $0.25 Sap 33.25 
Se ee eae 48 50 38. 25 38.00 43.75 37.25 
Atlanta 06 eeee dae oks ‘ 24.00 ey 28 00 ek 
Dallas ..... tans iahene 37.50 36 00 ey 48 60 eka 
Kansas City. > ae 44 50 40 50 39.25 43.75 40.00 
Birmingham : BOM? besa: | Betts 30.00 s$ 6 
Philadeiphia.... ....:.. 33.00 38.50 45.00 35.00 38.00 
Detroit 47 SO 39 50 ; 45 00 40 50 
St. Louis. 75 00 50 00 


Montreal—Up to 32 ft.; over which, $3.00 per M. ft. increase up to 30 ft. 

Birmingham—Quotes carload | ts, f.c.b. sidings. $1.50 additional per M. ft. 
to contractors. 

Boston and Cincinnati—Prices t» contractors in carload lots, f.o.b. 

Denver—Quotes dealers prices to contractors on large projects. 

St. Louis—Wholesale price to contractors, $7@ $11 per M. ft. additional. 

Seattle—" rice to contractors, delivered. 

Dallas—Wholesale toe ntractors, $10 per M. ft. additional. 


“FREIGHT RATES 


On finished steel products in the Pittsburgh district, including plates, struc- 
tural ahapes, merchant steel, bars, pipe fittings, plain and galvanized wire nails, 
rivets, spikes, bolts, flat sheets (except planished), chains, etc., the following 
freight rates are effective in cents per 100 Ib., in carloads of 36,000 lb.: 

, $0.315 conneeses) OO. 2RS 














Baltimore : ; Dewalt (35... éss5 


Birn-ingham..........-....- .69 Monee City... ...coserenes: . 
Bo-ton NaeebOnseheens 365 New Orleans..........20: us 
Buffalo .....ccccccccsccecs . 265 POW RGN. hie ss nes v'e cscs 34 
Chicago cebamacatii nas 34 Pacific Coast (all rail)..... 1.5 
Glndinmelh. .. .cvccoocccsess . 295 Philadelphia.............. —- 
Cleveland. ....... pea atave .215 Oe Sen 43 
PONG... acaceenteess 1.275* SO RR rr ae eee .595 


tMinimum carload, 50,000 Ib. structural steel only; $0,000, Ib. for other iron or 
steel products. 


ized are as follows: 
Eastern Terri! 
New Yori 
and East :{ 
Missouri Riv. 

Iiercules red strand, all constructions. .........seccccescesecces 25 
Patent flattened strand, special and cast steel. .............0.0- 25% 
Patent flattened strand, iron rope.......... eecccccccccccccccece. 10% 
Plow steel round strand rope. ..........sescceessees eoccccccccess 40% 
Special steel round strand rope.............. occeencenesesecsees 35% 
Cast steel round strand rope............cesecscesess Oe cececvess 274% 
Round strand iron and iron tiller..................ee0008 ie Naiehnes 10% 
Galvanis-d steel rgzi gard guy rope...... 0... cece eee eeee seca SUE 
Galvanized iron rigging and guy rope. ...............00eseeeeeceee +74% 

California, Oregon, Nevada and Washington Discount 5 points less than dis. 
count for Eastern territory. 

Wyoming, New Mexico and Colorado: Discount 5p ints less than discount for 
Eastern territory. 

Arizona: Discount 10 ppinte less than discount for Eastern territory. 

Montana, Idaho and Utah: Discount 10 points less than discount for Eastern 
ey: 

North Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 points 
less than discount for Eastern territory. 





MANILA ROPE—For rope smaller than }-in. the price is } to 2c. extra; while 
for quantities amounting to less than 600 ft., there is an extra charge of Ic. The 
number of feet per pound for the various sizes is as follows: {-in., 8 ft., }-in., 6; 
j-in., 4}; I-in., 3}; U}-in., 2 ft. 1@in.; I}-in., 2ft. 4in. Following is price per 
pound for }-in. and larger, in 1200-ft. coils: 

Boston......... re ; Dew TUMORI: 50's this Se «0's $0.17} 
New York uidds £%s Wowk $0.17 Los Angeles. ..... Sicdacns jes 
SR ee seek eaten s .19 OMNORE 6. viva cowducdsses 18 
Minneapolis........... dacs .20} ee 17} 
San Francisco.............. .16 Montreal. ........ ¢aecces .30 
PS Sarcss bs. Chaeh ea EKS 20 IONEE isa ceck caecewes 19 
ST: <.cssdebubks sa bade .20 Baltimore. ........ aeaeeee’- cee 
TNE 65565 5.0 vicend% sh .19 Kansas City... .....cccocvee’ 195 
SOR S Reis maha i .29 Birmingham. ............. .20 
PNR: 65s sivncchsces 18} 








EXPLOSIVES—Price per pound of dynamite in small lots: 


1 
| 
40% 60% 
SE MIRE wiry fos his SoMuay made sekaeEPaURS NS 5 « <p $0.30 
a Le i REE arn eee San oe a jase 
CEN sas ka GeeeyORe tT Kees cde Ret an en heh 2225 .2525 





SE oak wea Sake sWaRnn edad CAs uke eoeeka saan .165 .195 
SD i's heh huis den Ba Cha Cano d<RSRN RD ATA aOR an 245 .275 
PNUD. 5s ¥Ssyenchcadeenncws sc cewerecenaess’s 189 .2094 
EG <5 345 SeRNae a cks auhee ss June de debate es .22 25 
SOD, cs <hr acnaekbep «anodes h0dns eet dGadeabes . 2025 . 2325 
NS. 5 a rdec saa ned aden thaddbes Reacheareeetans .29 375 


NRTA 4 cba dates cagabante sas sab 4ebesesede ¢ . 2525 . 2825 
NE, CU wea iy one ans dak epee kes bas enh eae nee .195 .225 
SON. 20 03S chaad det and Bib eke Ache bas Kees kaat .23 .25 
Id Ssh Sana ck ub ennuew ss cutee AeA bee dees ° . 195 235 
POSTE, GUNOTOE. ......00 cos csccccccssesseces ae 9 21 
DP NINN -o., oU. 5 s/ahupwic emer ke $4s css be ¥ aes aah e . 235 . 265 
CI oc ss Cine ees sas se eae eed Red m % 195 235 
EET? 3" 52S ae Sarsiata is pao sb uae d Wa Ck sae SA bane 2475 .28 


PILES—Prices per lineal foot, pine piles «4 bark on, f.o.b. New York. 


Diameters Points Length Barge Rail 


SRO ES As 5 ecg ke an 4% 6 in. 30 to 50 ft. $0. 13 $0.17) 
12 in.—2 ft. from butt. eae 6 in. 50 to 59 ft. 0.17} 0.22 
12 in.—2 ft. from butt... Sot 6 in. 60 to 69 ft. 0.19) 0 
14 in.—2 ft. from butt......... 6 in. 50 to 69 ft. 0.23 0 
14 in.—2 ft. from butt......... 6 in. 70 to 79 ft. 0.25 0 
14 in.—2 ft. from butt......... 5 in. 80 to 89 ft. 0.32 0 


24 
32 
34 
38 





SCRAP—The pone following are per gross ton paid to dealers and producers 
f.o.b. New York. In Chicago and St. Louis the quotations are per net ton and 
cover delivery at the buyer’s works, including freight transfer charges. 


New York Chicago St. Louis 


No. | railroad wrought....... . $14.50 $11.50 $16 00 
Stove plate......... ae haniels = 13.50 12.00 15 50 

Ch i hiamases 18 00 16.50 19 00 
9.00 4.00 10 00 
10.50 
19 00 


19 50 
23@32 


No. 1 machinery cast. 
Machine shop turnings........... 
ee .. ae aere 2 12.00 
Railroad malleable cast.......... 15 00 1 
Re-rolling rails............. - 16.00 1 
PORE SUIED. 6 6 din bo wbhbe caes si 28 :50 


wnNnw 
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SHIP SPIKES--Current prices per 100 Ib.: , 
; —— San Francisco Seattle 


‘In : . Galv. Black Black 
a fete a kehetndec¥obily davusses ccahte eee $5.50 $8.55 
ethesdawedwuse Weabed ca dedeceptansndih 6.30 5.05 8.25 
bchvad ehibodegs.s SSnssevhndteeuenes sons » 6.15 4.90 8.30 

Pittsburgh base in lots of 200 kegs or more $3. 25@3.75. 
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